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PROCEEDI NGS

(8:40 a.m)

MR MGJRE Good norning. Good
norning. The neeting is in order. |If people can be
seated, the neeting is in order.

Those of you who think you're in a
non- prescriptive roomor in the wong room if you
see -- if you go down there and you see sone peopl e
who you think they ought to be in this room tell
themthat we're neeting.

This is the forty-sixth neeting of
t he Dermat ol ogi cal and Qoht hal mc Drugs Advi sory
Commttee neeting. M nanme is Joe McQuire.

V¢ have a -- we have a long day and a
| ot of conplex things to consider. The sponsor is
presenting many years of work with PDG- and its
efficacy and safety in diabetic -- in diabetic
ul cers.

I'"d like to introduce Tracy R | ey,
who' s the executive secretary of the commttee, who
will read a conflict of interest statenent.

M5. RILEY: Good norning. Welcone to
the forty-sixth neeting of the Dernmatol ogi c and
Ooht hal m ¢ Drugs Advisory Comm ttee.

Il will read the follow ng conflict of



interest statenent:

"The foll ow ng announcenent addresses
the issue of conflict of interest with regard to
this meeting, and is nmade a part of the record to
precl ude even the appearance of such at this
neet i ng.

"Based on the submtted agenda for
the neeting and all financial interests reported by
the Commttee participants, it has been determ ned
that all interests in firns regulated by the Center
for Drug Eval uati on and Research whi ch have been
reported by the participants present no potenti al
for the appearance of a conflict of interest at this
neeting, with the foll ow ng exception:

"In accordance with 18 U S. Code
208(b)(3), full waivers have been granted to Dr.
Joseph MQuire, Dr. Lynn Drake, Ms. Susan Cohen,
Dr. Joel Mndel, Dr. E WIIliam Rosenberg, Dr.
Thomas Mustoe, and Dr. Philip Lavin.

"In addition, limted waivers have
been granted to Dr. Lawence Harkless and Dr.
Benjam n Li psky. Under the terns of these limted
wai vers, Dr. Harkless and Dr. Lipsky wll be
permtted to participate in the Commttee's

di scussi ons concerning Regranex. They wll,



however, be excluded fromany vote related to this
pr oduct .

"A copy of these waiver statenents
may be obtained by submtting a witten request to
FDA's Freedomof Information Ofice, Room 12A-30 of
t he Par kl awn Bui | di ng.

"In the event that the di scussions
i nvol ve any other products or firns not already on
the agenda, for which an FDA participant has a
financial interest, the participants are aware of
the need to exclude thensel ves from such invol venent
and their exclusion will be noted for the record.

"Wth respect to all other
participants, we ask in the interest of fairness
that they address any current or previous financial
i nvol venent with any firmwhose products they may
wi sh to coment upon.”

Also, the Coonmttee has invited the
following consultants to participate in today's
nmeeting as tenporary voting nenbers:

Dr. Wlna Bergfel d;

Dr. Fred MIler;

Dr. Eva Simmons- O Bri en;

Dr. Philip Lavin;

Dr

David Margolis;



Dr. dinton Mller;

Dr. Thomas Mustoe; and

Dr. David Thonas.

In addition, the Coomttee has
invited the follow ng non-voting consultants and
guests to participate in the neeting:

Dr. D ane Cooper;

Dr. Lawence Harkl ess; and

Dr. Benjamn Lipsky.

| do not believe that Dr. Cooper will
be participating today, but she wll tonorrow

MR MGIRE This is a rather |arger
tabl e than usual, and we have a nunber of
consultants. Wat I'd like to dois to start at ny
far right and have each of you introduce yoursel ves
and just nane your institution.

MR FINBLOOM Dr. David Finbl oom
Drector of the D vision of Cytokine Biol ogy.

MR MARZELLA: Dr. Louis Marzella
fromthe Departnment of dinical Trials at FDA

M. VEISS: Dr. Karen Wiss, Drector
of Dvision of Ainical Trials, FDA

MR STROMBERG |'m Kurt Stronberg,
D vision of Cytokine Biology, FDA

MR THOVAS: David Thomas, Ceriatric



D vision, University of Al abama at Bi rm ngham

MR MJSTCE: |'m Thonmas Mist oe,
Nort hwestern University Medi cal School, Chicago.

MR HASH MOTQ |' m Ken Hashi not o,
Department of Dernmatol ogy, Wayne State University in
Detroit.

MR C MLLER D. dint Mller. As
of four nonths ago, | was not institutionalized.

(Laughter.)

MR F. MLLER Dr. Fred Mller, the
Gei singer D vision of the Penn State/Geisinger
Heal th Systemin Pennsyl vani a.

MB. DRAKE: Dr. Lynn Drake, Departnent
of Dermatol ogy, University of Cklahoma Heal th
Sci ences Center.

MR MGQJIRE Joel MQuire, Stanford
Uni versity, Dernatol ogy.

M5. BERGFELD: |'m WI nma Bergfeld,
Department s of Dernmatol ogy and Pat hol ogy, { evel and
d i ni c Foundati on.

MR RCSENBERG E. WIIiam Rosenber g,
Der mat ol ogy and Preventive Medicine, University of
Tennessee, Col | ege of Medi ci ne.

MR MNDEL: Joel Mndel, Departnents

of pht hal nol ogy and Phar macol ogy, M. Sinai Medical



center.

MR LAVIN Philip Lavin, Boston
Bi ostatistics and Harvard Medi cal School .

MR MARQOLIS: |'mDavid Margolis,
Department s of Dermatol ogy and Biostatistics and
Epi dem ol ogy, University of Pennsyl vani a.

MR TSCHEN Dr. Eduardo Tschen,
Uni versity of New Mexi co.

MR HARKLESS: |'m Law ence HarKkl ess,
Departmment of O thopedics, Dvision of Podiatry, UT
Heal th Science Center, San Antonio.

MR LIPSKY: |'mBenjamn Lipsky,
Uni versity of Washi ngton, Departnent of Medi cine,
and in Seattle, the Antibiotic Research Commttee.

MR WLSON M Roy WIson, UCLA and
Charles Drew University.

MR MQGJRE Thank you.

V¢ will start by hearing fromthe
Arerican D abetes Association.

Are you going to read the statenent
or are they giving it?

M5. RILEY: [I'Il read it, if you
like.

MR MAQIRE Cay. M. Rley wl

read the statenent.



STATEMENT:  AVERI CAN DI ABETES ASSCOO ATI ON

M5. RLEY: "W are witing on behalf
of the American D abetes Association to provide
information to the Food and Drug Admni stration's
Der mat ol ogi ¢ and pht hal m ¢ Drugs Advi sory
Commttee, to reviewthe safety and effectiveness of
becaplermn for the treatnment of diabetic foot
ul cers.

"In the United States there are
currently 16 mllion people with diabetes, a serious
and devastating di sease, with over 600,000 new cases
di agnosed each year. D abetic foot ulcers, as well
as other foot problens, represent a maj or cause for
di m ni shed quality of Iife and di m ni shed
productivity for individuals with di abetes. Foot
ul cers are common, and affect approximately 15
percent of all people with diabetes during their
lifetimes. But ulcers and lower |inb conditions
al so represent a major drain on the health care
system as a 1986 study estimated that foot ul cers
al one account for at least $150 mllion of the
direct costs attributed to Type 2 di abetes.

"No nmention of diabetic foot ulcers
woul d be conpl ete without discussing their role in

patients' future risk of |lower extremty anputation.



The National Health D scharge Survey shows that such
foot ulcers precede nearly 85 percent of

anputations. Wth 54,000 di abetes patients
under goi ng such | ower extremty anputations each
year, human suffering is imrense.

"What's nore, with rei nbursenent
costs for such anputations, estimated at between
11,000 and 27,000 dol | ars per event, significant
health care dollars, between 600 mllion and 1.5
billion, are expended each year.

"The Anerican D abetes Associ ation
bel i eves that new therapies to treat diabetic foot
ul cers are necessary to inprove the lives of the
peopl e with di abetes.

"W understand that becapl erm n works
to inprove the healing process after foot ulcers are
di scovered and undergo debridenment. |If this topica
treatment is shown to be safe and effective, we
believe that its use will facilitate inproved care
and treatnment, thereby hel ping to reduce an enor nous
personal and soci etal burden caused by |ower |inb
conpl i cati ons.

"The Anmerican D abetes Associ ation
appl auds the scientific and nedi cal research

community and the FDA for the devel opnent, review,



and cl earance for narketing of new nedi cations that
can safety and effectively treat diabetes and its
conplications. W believe that safe and effective
treatnents, as determned by rigorous FDA review,
are needed by health care professionals who treat
peopl e with di abetes.

"If any additional information on
di abetes or foot conplications is needed, we woul d
be happy to provide it for your consideration.”

And it's signed by Steven J.

Sazzal ino, the chairman of the board; Myer B.
Davison, MD., the president, and Christine A
Beebe, president for health care and educati on.

MR MQGQIRE Are there other
statenents for the open public hearing?

In that case, let's go -- let's nove
right ahead with the scientific presentation. Dr.
Davi d Fi nbl oomwi Il begin.

In the interest of saving tine, each
speaker fromthe Agency w |l introduce the next
speaker.

PRESENTATI ON BY DAVI D FI NBLOOM M D.

MR FINBLOOM (Good norni ng.

In today's Dermatol ogi c and

phthal mc Drug Advisory Conmttee neeting we'll be



hearing presentations by both the sponsor and the
Center for Biologics Evaluation and Research, of a
product used for the treatnment of chronic diabetic
ul cers.

The product is called Regranex, and
represents an aqueous gel that is fornmulated with
buf f ered sodi um car boxynet hyl cel | ul ose as the gel
vehicle, into which the active drug substance,
becapl ermn, at 0.01 percent, is m xed.

Becaplermn is the BB-isoformof the
human pl atel et-derived growth factor -- hunman
pl atel et-derived growth factor whose bi ol ogi c
properties will be discussed |ater by Dr. Stronberg.
Becapl ermn represents the first application for
i censure of a reconbi nant DNA-derived growth factor
that the Center for Biologics is review ng for use
in the treatnment of chronic cutaneous ul cers.

Both the Center for Drugs and
Bi ol ogi cs Eval uation and Research have |icensed
several reconbi nant DNA- derived products over the
| ast ten years. These have included products such
as grow h hornone, insulin, interferons of all three
cl asses, interleukins, enzynes, and specific growh
factors such as erythropoietin, and granul ocyte

colony stimulating factor.



The application for a biologic
product is referred to as the biologic |Iicense
application, and abbreviated BLA. Al though the
applications are approachi ng a seanl ess process
between the Centers, the actual review of the
application itself remains somewhat uni que for each
Center.

The Center for Biologics is conposed
of divisions that enploy scientists that both review
i cense applications and carry out | aboratory-based
research. Mbst of these scientists carry out
research on the classes of products they review
These scientist-reviewers are responsi bl e for nost
of the product reviews within the Center, and
consi st of nol ecul ar biologists, cellular
bi ol ogi sts, m crobiol ogi sts, biochemsts,

i mmunol ogi sts, and ot hers.

The clinical portion of the license
application is reviewed by a clinicians who, in the
O fice of Therapeutics, are located within the
Dvision of dinical Trial Design and Anal ysis.
Many ot her individuals actually take part in the
review of the BLA and they too will be nentioned
later by Dr. Stronberg.

The use of growth factors as



pronoters for wound heal i ng has been an area of
study for many years with investigators and sponsors
both at the preclinical and clinical |evels of

i nvestigation.

At this tine |l would like to turn
over the podiumto Dr. Miustoe. Dr. Mistoe, who has
experience both at the bench and at the bedside on
the use of PDG- in pressure ulcers, will discuss the
role of growth factors in wound heal i ng.

Thank you

GROMH FACTCRS | N WOUND HEALI NG
THOMAS A. MUSTCE, MD., Ph.D.

MR MISTCE: Maybe |'d better nake
sure that you can hear ne.

Kurt Stronberg asked ne to nodify
some comments | had nade at the Wund Heal i ng
Society. And what | really wanted to do today is,
first of all, set the stage. | think there's anple
evidence that multiple growh factors do have an
i npact on various aspects of wound healing in aninal
studies. And | think that we've been doi ng ani nal
work now for about ten years. This is the first
time that we're here. And | guess one of the real
issues is, why has it taken so | ong?

| think chronic wounds are clearly a



very, very conplicated system and I'd |like to focus
ny comrents today on sone issues that | think are
rel evant, that nust be considered, and | think are
relevant to the diabetic ulcer trials that we're
going to be | ooking at today.

D abetic ulcers are one of the three
mai n groups of chroni c wounds, others being venous
| eg ul cers and pressure sores. And we know t hat
classical informati on on chronic wounds -- and this
isreally historic, but some of it is actually only
about twenty-five years old -- is that occluding a
wound, noi st wound healing, wll speed up
epithelialization. Secondly, that debridenent is
beneficial. Interestingly, there's a dearth of
actually well-controlled prospective studies to
that, but | think this is a clinical aphorismthat
everyone accepts. And infection delays healing --
classic studies by Marty Robson and Tom Kri zek, that
skin grafts will not take if a wound has greater
than 105 bacteria per cc. And this has been --
certainly can carry on over into chronic wounds.

Ainical observations are -- we know
t hat nost chroni c wounds do respond to standard
managenent. And | would say that certainly in terns

of venous ul cers and di abetic ulcers, standard --



optimal standard therapy will heal 60 to 70 percent

of wounds.

What is optinmal standard therapy?
Vell, it can involve a variety of dressings. And
we're to hear in the next -- specifically relating

to diabetic ulcers, the next talk. But certainly
debri dement, neticul ous and frequent, absolutely
keepi ng the wound cl ean of exudate and necrotic

ti ssue, edema control, and pressure relief are the
-- as well as noist healing, are what are going to
achieve healing in 60 to 70 percent of patients.

However, there are patients who are
resistant to healing. This wonman has had this
venous ul cer now for -- when | |ast saw her, for
about forty years. She had not -- had tried
multiple, multiple therapies. The wound hadn't
changed very nmuch. She was kind of in synbiosis
withit.

The question is what -- and | think
it's one that's received increasing attention: what
is it about chronic wounds that nmakes them chronic?
|'s there sonething unique? 1|s there sone
nmechani stic issue that really is the key to chronic
wounds? O -- and | think thisis what 1'd like to

explore today: | think it's really a conbi nati on of



factors which in aggregate can nmake a prof ound
di fference.

First of all, I think that chronic
wounds are really predomnantly a problemin the
aged. In multiple studies, if you exclude
par apl egi cs, pressure sores groups are an average of
sixty to seventy years old. | think you'll see the
di abetic ulcer patients today are -- even though
di abetes occurred at an early age, the age is ol der
rather than younger. And venous ulcers also, in
several studies, are in the age group of sixty to
seventy years old. | think it's an area that's
frequently overl ooked.

What is the inpact of aging? Well, |
think that there are lots of things going on. But
one of the clearest issues, areas where we see the
inpact of aging, is if we look at the survival rate
froma 50 percent total body burn. Between the ages
of twenty -- and this is probably really the age of
ten -- to the age of about forty to fifty, the
survival rate changes very little, and this is just
taking all coners. However, by the tine you get to
sixty, seventy years old, there's a steep falloff in
survival. And so | think by the age of seventy, the

survival is nuch |less than 50 percent.



What's going on in the burn?
Qoviously, lots and lots of things. But | think it
has sone rel evance when we thi nk about chronic
wounds which -- basically, the aged have a nmuch nore
difficult tine dealing with the -- with the inpact
of stress. And a chronic wound, | would -- | would
say, Is a stressed environnent.

Now, one area of aninals that bears
this out is -- we've spent an awful lot of time
| ooking at this rabbit ear nodel, in which we nake
6-mllineter wounds on the back of an ear. The nice
thing is that the anatony is fairly constant, so you
can nake the wound -- the ear is also reproducibly
ischemc. Youll still get conplete healing,
because these wounds don't contract, because the
cartilage splints them |It's very easy to quantify
both the granul ation tissue and epithelialization.
And this just shows that the blood supply is very
reproduci bl e, so we can nake these wounds
reproduci bly ischemc by dividing two of the three
maj or vessels in the dermal circul ation

Now, if we ook at an incision in
this nodel, we first of all look at -- if you | ook
on the -- in a young aninal, and you conpare non-

i schem ¢ wounds to an aged aninal, there is -- and



this is -- an aged aninal is about the equival ent of
about a forty-, fifty-year-old patient. There is a
decrenent in breaking strength over tinme. However,
ischema, and it's not surprising, is a narked

i npai rment of wound healing. However, if you
conbi ne i schema and aging, the bottomreally drops
out. And | -- we have seen this nowin several --
indifferent -- three different aninals, that there
really is at least an additive effect of the

i npai rment of aging and i schem a on wound heal i ng.

If you |l ook at, in a dermal ulcer
nodel , granulation tissue, and if you took a young
six nmonth old rabbit, again ischema has a profound
impairnment on healing. But this is about a day-ten
animal. By the tine you get out to a thirty-nonth-
old, whichis still arelatively young aninal, the
wound healing -- there's essentially no healing at
this time point. And so again we see a pretty
prof ound i npai rnent of this interaction between
agi ng and i schem a.

Finally, in a nodel where we nake the
rabbit ears repeatedly ischemc -- in other words,
the dermal circulation tends to restore, and by
repeatedly interrupting the dermal circulation, we

get a nodel where you have chronic ischema. And



this ischema is not as profound as you m ght think
The TCPQ2, if you will, of tissue, goes from about
45 down to about 28. And in this nodel, at twenty-
six days there's still essentially no healing at al
inthis nodel, in the aged situation. In a young
animal in this nodel, you get conplete healing at
this time point.

| think that another issue as well as
age -- and |'ve been obviously focusing on i schema
-- 1 think is acritical issue in every chronic
wound. Certainly every chronic wound nodel -- every
chroni ¢ wound has ischem a reperfusion as part of
the process. In any -- in any wound that is
chronically -- any chronic wound is going to have a
fair amount of scar tissue in the |ocal environnent,
| think. The local mcroenvironnent is ischemc.
But in addition, there have been sone recent
evi dence -- proposals that venous ulcers are -- in
fact, have ischemc reperfusion injuries. GCertainly
in pressure sores and diabetics that's very true.

| think in terns of thinking about
the future, we tend to -- in the past have through
about oxygen as a fairly inert nolecule that is --
it is certainly inportant for oxydative

phosphoryl ation and the key to life, but is -- and



we really haven't thought about it as a signa
transducer. But | think there's increasing evidence
that oxygen is a signaling nolecule that can
certainly help regul ate erythropoi ea in kidneys, is
-- in mltiple nodels has a major effect on VEG- in
vitro does help regulate PDG in endothelial cells,
has been shown to help regul ate PDG-beta in
fibroblasts. And I think what brings it together is
that recently, in the |ast couple of years there's
been sequenced a nucl ear transcription factor,
hypoxi a i nduci bl e factor, which is present in a w de
nunber of cells and is undoubtedly involved in
signal transduction pathways that nay very well
secondarily interact with growh factors.

Now, what else is going on in chronic

wounds?

This is a wound that is -- looks to
be well perfused. It certainly has healthy
granul ation tissue, but it quite clearly has -- it's

easy to believe has a high bacteria count. And the
issue is that unless a wound is cellulitic and the
surroundi ng tissue is -- obviously has high nunbers
of bacteria, it's very difficult visually, unless

you get a severe situation, | guess, to see what is

the -- what are the nunber of bacteria in a wound.



Wiere this is relevant -- and I'm
going to go back to that slide. But | think it's
that there's been nultiple studies in the | ast
coupl e of years that have shown that there's
significant nunbers of increased proteases from
wounds, in chronic wounds. There's al so decreased
growh factors and increased growh factor
inhibitors. Wat's interesting is that the
proteases are generated frompolys. And | woul d
propose that the primary issue, why do you see
i ncreased proteases in chronic wounds, it's because
of the level of bacteria in a wound. And | think
this is a controll abl e issue.

V¢ have | ooked at an interesting
cot heption-G nouse knockout. And | think that the
cotheption-Gis an enzyne protease that's found in
polys. The interesting thing about the nodel is
that -- is that the -- phenotypically, these aninals
are absolutely nornal. They do have nor nal
circulating | evels of polys.

But what's interesting is that we --
if we go to a wound situation, there are a
significant nunber of increased polys, by a
mechanismthat | won't go into. But although it's

been chronically -- it's been -- the classica



literature has been that if you -- polys don't have
a significant inpact on breaking strength.

VW see in this nodel that at a tine
when there are increased nunbers of polys in the
wounds, which are by day seven, eight, nine, in fact
breaki ng strength is significantly decreased.
However, by day ten or twelve in this nodel, the
nunber of polys in this nodel have returned to
normal , and breaking strength returns to nornal. So
| would say that, in fact, increased nunbers of
polys -- and that's sort of -- it's not clinical,
intuitively it's true are bad for wounds.

In addition, if you go back to this
situation, it's -- what about the ability of polys
to be effective in a chronic wound? Polys kil
bacteria with superoxides. And in work by Tom Hunt
and others, it's been found that in order for polys
to work effectively, you really need a P2 of 25 to
effectively generate superoxides. The wound
m croenvironnent classically has a low PQ. 1In a
chronic wound, it's got to be a very | ow PC.

And so if we go to our situation of a
di abetic ulcer, | think you' re going to hear the
trenendous i nportance of debridenent on treating a

diabetic ulcer. | think that one issue is that --



are you converting a chronic wound into an acute
wound? And | think that is -- and there's -- is
there sone proliferative bl ock?

| think another issue is, you can say
you' re converting a poorly perfused wound into a
wel | perfused wound. W know that in that situation
you -- it may be the real key to why it's so
benefi ci al .

Now, how does this all relate to

PDG-?

There have been multiple strategies
on howto pronote wound healing. Gowth -- multiple
growt h factors have been tried. | think one common

theme is that nmacrophage activation is inportant,
and | think that is a key nechani smof why PDG-
works. | think increasingly we're recognizing that
the matrix is very inportant, and that in a chronic
wounds the problemmay not be an inpairnment of
epithelial proliferation, but it is nore an
impai rnment of epithelial mgration. Oganizing the
matrix nmay be essential. And this is presunably
al so how PDGF is having an effect.

| first got ny start in wound healing
working with TomDuel and then with @ en Pierce at

Washi ngton University in St. Louis. Tom Duel was --



first made the correlation between -- that PDG- was
a proto-oncogene in Gcysts. W |ooked back in 1987
in our rat incisional nodel at PDG, and found that
it didin fact increase breaking strength. And this
is -- I'"ve been looking at PDG- for a long tine.

What's interesting about it is that
PD&, one dose tines zero -- and this is only up to
twenty-one days, but you see an increase in breaking
strength out to forty-nine days. And | think that
one of the unique properties of PDG- versus ot her
growth factors is this trenendous cascade effect it
must induce. Because it's still renmarkable to nme
that a single additive at day zero could result in
an increased breaking strength at day forty-nine.
And | think this is -- certainly conpared to other
gromt h factors we've |ooked at, is relatively
uni que.

If we look at PDGF in a rabbit ear
nmodel, again it's primary inpact is increasing
granul ation tissue. And routinely, we predictably
see a 100 percent increase in granulation tissue at
seven days.

| would just say also that we -- if
we | ook at inpaired nodels, PDG works well in the

ischemc nodel. It works -- its effects are even



nore well seen in an inpaired nodel of aging and
ischema. So there's lots of reasons to believe
that PDG- nay be effective in the chroni c wounds
environnent, which is going to be an aged, ischemc
envi ronnent .

Interestingly, its effects on -- this
was a study that was -- the | ead author was 4 en
Pierce -- that | participated in. This is a rabbit
ear nodel, |eading edge of a wound. And control --
thisis a Sirius red stain, and is for col | agen.
And you see that TG--beta has a very dranmatic
i nduction of collagen. PDG- -- this is all wound,;
you see virtually very little collagen. But what
you do see, and this is an Alcian blue stain for
gl ycosam nogl ycan, that PDG- s provisional nmatrix
initially is primarily gl ycosam nogl ycan, versus
TGF-beta which has -- is predomnantly collagen. So
| think you can see that TG~ beta does -- | nean,
PDG-- bet a does have significant effects, effects on
the matri x.

I'"d just close by saying that in
terns of future needs for research, | think it's
clear that a single growth factor is going to --
you're going to get a tyrosine-kinase receptor

transduction pathway. But there are multiple



pat hways now t hat probably are inportant in wound
heal i ng, pathways mnedi ated through integrants,
pat hways nedi at ed t hrough chenoki nes, pat hways --
and we've certainly focused on hypoxia, oxygen,
other stress signals. And we nay be -- the key to
further inprovenents in healing may be to try to
actively look at the -- stinulating healing by
exploring nore than one single transduction pat hway
at once.

Thank you very much

| guess the next speaker is Dr.
MIler, who is going to tal k about standard therapy
in diabetic ulcers. | amgoing to |l et himintroduce
hinself in terns of his emnent qualifications for
this tal k. Thanks.

STANDARD THERAPY | N DI ABETI C ULCERS
Q FRED MLLER III, MD.

MR F. MLLER M nane is Fred
MIler fromGCeisinger. And I'mgoing to tal k about
the standards in care that we've encountered and |
think that you read in the literature. And these
are standards of care for the diabetic foot ulcer,
specifically neuropathic ulcers. |'Il begin with
conclusions. There are four essential steps in the

treat nent of ul cers.



The first thing is, you nust assess
the vascul ature to determne, is this ischemc or is
it neuropathic? Because the approaches are totally
different. |If there is ischema, then that patient
has to be referred for vascul ar studi es and possi bl e
vascul ar reconstruction.

In the neuropathic ulcers, it's
inperative to debride devitalized tissue and al so
the callosities, and then in your therapy to relieve
all pressure and friction fromthe site. And that
is nore easily said, nmany tines, than acconplished.

VW al so do baseline X-rays just to
assess the bone and the soft tissue. Ckay.

So in the assessnent, is it a
neuropathic ulcer, or is it an ischemc ulcer?

The ulcers, interestingly, in the
di abetic foot will be either predomnantly ischemc
or neuropathic. W do see patients who have severe
i schem a and neuropat hy, but those ulcers wll
mani fest as ischemc ulcers, and the treatnment will
be for the ischem a.

Let's begin very briefly with the
ischemc ulcer. And | will show you clinical cases.

This is a gentl eman who had

excruciating pain with this ischemc ulcer. You can



see the livido-like changes around this ulcer. The
foot was cool, the pul ses were di mni shed, he had
abnormal vascul ar studies. He was revascul ari zed,
and here he is just a couple of weeks after
revascul ari zation. The pain fromthe ulcer is gone
in the recovery roomif the revascularization is
successful .

So the first thing, then, is to
assess the person for any i schemc conponent.

This is a gentleman with his foot
hangi ng over the bed; we're looking up at it. And
he has the dependent rubor of ischema. Again, the
foot is cool, the pul ses are di mnished. These
patients are evaluated primarily with ABls fol | oned
by phot o- pl et hysnography, and then they will go on
t o angi ography and surgery, if possible. These sane
patients, if you elevate the feet and press on the
ti ssue, you can see you get blanching. They get
del ayed filling of their foot, then, with
dependency. So this is the ischemc ulcer. These
are not the ulcers that we're discussing today.

What about the neuropathic ul cers?
What do these | ook Iike?

First thing is, you -- this is a warm

foot. The pul ses usually are bounding. |[If you | ook



at the configuration of this foot, it is msshapen
This is a Charcot foot, because the bones are awy.
The ulcer itself is -- there's a deep ulcer with a
rather |arge callus or pseudocallus around it. It
can be mal odorous just fromthe changes in the
tissue and fromthe heavy callus. The nal odor does
not nmean that it is infected. There is no evidence
of cellulitis here. This foot is insensate; you can
debride it w thout any |ocal anesthesia.

Here's anot her one. Wen you debride
these, you will have an iceberg phenonenon. The
ulcer mght ook very snmall until you debride it,
and when you' ve debrided it, it's nuch |arger as you
get rid of all the callus.

How does these ulcers forn? It is
predom nantly pressure on abnornal points of
pressure on the -- on the foot. They have bony
changes in the feet, they have claw toes, they have
hamer toes, they get slippage of the foot pads over
the netatarsal heads, and many of them have Charcot
feet. So it's this repetitive and friction on
pressure points.

This was work that was done at
Carville by Dr. Paul Brand. And he showed that if

you have continuous pressure of one pound per square



inch for twelve hours on a bony prom nence, you can
have necrosis.

And these folks will often have ill-
fitting shoes, because as their sensation begins to
| eave the feet, they will get shoes that really
don't fit. You know, they'|ll get themvery, very
tight, just to get alittle bit of feeling. And in
fact what they're doing is, they' re wearing shoes
that don't fit, and they get pressure on these
abnor mal bony prom nences.

The other thing that happens is,
because of the |ack of sensation, many times changes
in vision, they step on objects or they have objects
in their shoes which will danmage the skin. And this
is the nost common source of ul ceration, where they
just repetitively walk on the sane area wit hout
realizing that they' re damaging the skin. They will
have erythenma, and then with repeated trauma they
w |l get breakdown.

Paul Brand said that nornal sensation
protects us and whi spers gently to nake the
unconsci ous change to a new position or altered
gait. And they denonstrated this in runners. As
they developed a little bit of erythema on the foot,

they woul d automatically pronate or supinate to



avoi d pressure. These fol ks w th neuropathy do not
have the sensation, and consequently they w |l just
repeatedly go forward on the sane area.

How do we test these folks? It's
important that they be seated so that they can touch
the area that you are testing. W use
mcrofilaments, a 10-grammcrofilanent. You can
also use a Qtip.

And you can see in this young worman
we're using a Qtip, and she has an ul cer on the
second netatarsal head. VW' re using the wooden part
of this, of this Qtip, and you can see |' m pressing
on this site. And when she tells ne she has
feeling, do you see where she's putting her finger?
It's inportant that -- again, that the patient be
able to touch the area where he or she feels there
i S sensation, because the sensation is often
di spl aced.

Now, many of these folks are
conpletely neuropathic. CQGhers will retain sone
sensation, but it is displaced and not protective,
so that you can touch sonmeone on the sole, and the
person will touch the ankle or will say that he
feels it on the ankle. If the person is |ying down

and you do this, you say, "Cee, sensation is



intact,” when in fact it's displaced and not
protecti ve.

How do we approach the care of these
ul cers? You know, what is the standard of care?
It's very difficult, because there are many pl ayers.
It's everyone fromX-rays to orthopedics to
infections di sease to dermatol ogy, dependi ng upon
your institution. And what you need i s unani nous
vision. But there are sone basic principles to
whi ch we can adhere.

The first thing is, you have to have
foot care in the diabetic. And this nmeans very
assi duously | ooking at the feet on a daily basis.
They shoul d be inspected, either by the patient him
or herself, or by an attendant if visionis a
probl em or obesity or whatever mght be the
l[imting factors.

If there is erythema or swelling,
they should stay off the foot. And if this persists
for a few hours, it should certainly be checked. |Is
this an early cellulitis? Is it a wound that is
j ust begi nni ng because of the tissue damage or
conpr om se?

The neuropathic ul cers have a | ot of

callus, they have a |ot of debris, and they nust be



debrided. And the debridenent has to be aggressive.
And | mean really aggressive; you do this w thout
anesthesia. They will bleed copiously, and all you
do to stop the bleeding is, youlie onit until the
bl eeding stops. It is not a problem ultinately
stoppi ng the bl eeding. But the debridenment has to
be aggressive and it has to be conplete. |[|f you
debride them conpl etely, repeated debridenment shoul d
not be necessary, other than trimmng callus. And
if you do reformecallus, that's an indicator that
you' re getting pressure and friction, which you nust
avoid if you' re going to heal these wounds.

VW don't rely on proteol ytic nethods
and wet-to-dry dressings in the debridenent of
neur opat hi ¢ ul cers.

Look at the iceberg effect of this
lesion. You can see it looks quite snmall. there's
significant callus, there's pseudocallus around the
wound. Here it is before debridenent, and here it
is after debridenent. There's a considerable
difference. But if you' re going to heal this ulcer,
you nust get rid of that callus, because there's no
way for new epitheliumto come over that wound
unl ess you get rid of all of that callus and then

mai ntain a noi st environment during the healing



process. And for the nost part, you can do this
w th physiol ogi c saline.

I''mgoing to show you a coupl e of
cases. And these are the norm we see these cases
on a day to day basis.

Here's a woman with an ul cer on her
toe, and it's being debrided aggressively. You can
see the way |'mdebriding it here. This was one of
the patients whom| saw. And she had shard of bone
in her toe, and this was felt to be an
osteonyelitis. She was not treated with an
antibiotic. She doesn't have a lot of cellulitic
conponent here. And what | did was, wth rongeurs
and with curettes and with hematostats, picked out
the bone. And that's a fragnment of bone or pieces
of bone that I'mtaking out with the rongeur.

And here she was after the
debri denent was conpl eted, and here she was a week
later. And you can see | can still put a probe into
the toe. And here she was seven weeks. | checked
the dates on these patients.

And these are the norm |'m not
pi cking out patients who are extraordinary. These
are the norm This was a seven-week tinme to

conpl ete heal i ng.



But the debridenent had to be
aggressive. Wen she cane in, she had packing
t hrough her toe, but she had not been debri ded
adequat el y.

So it's inportant to renove pressure
and friction fromthese sites. Wight-bearing --
you have to elimnate all the weight-bearing.

Here's a gentleman with an ul cer on
the fifth netatarsal head. this was another eight
weeks to conplete healing. And you can see how
difficult it is to renove the weight-bearing from
this area, and in himwe did contact casting. And
contact casting in our hands is the normfor
nmet at arsal head | esions, and al so for heel |esions.
Because as you watch the way you wal k, they're the
areas that really bear the brunt. You go off your
heel and you're then off your netatarsal heads. So
Wwe use contact casting to distribute the weight
after the areas have been debrided. Here he is
before, and here he is seven weeks after contact
casti ng.

V¢ have nodified the Carville
technique. W begin with a Unaboot and then a
pl aster cast and then a fiberglass cast, and then we

encour age wal ker, crutches, or cane support. But



nmost of the tinmes patients don't really do that,
they pound away on their -- on their cast. W
change the cast at one week, and then it is
reapplied. And it mght be kept on for two, three,
or even four weeks before we renove it again. But
it's inperative, before you put the contact cast on,
that the wound be adequately debrided and there's no
infection in the foot. Here's the contact cast, and
it will be changed in a week.

This was a gentl eman who had this
ul cer for ten nonths, and you can see how -- not
necrotic, but the amount of debris and the anount of
callus there. And here he is after eight weeks of
contact casting. And here was the before. And | ook
at the anmount of callus there and debris in that
wound. This has to be really aggressively debrided.
And after aggressive debridenment and cont act
casting, healing.

What do we do after the healing?
This is really inportant, because when you | ook at
the studies, what do they say? Thirty percent of
t hese peopl e have a recurrence of their ulcers. W
have to get theminto shoes. Sonetines it has to be
extra-depth shoes, sonetinmes nol ded shoes. But many

tinmes we can get away with the wal king or running



shoes.

If we used the running shoes, for
exanple, we'll take out the insoles and then our
orthotics departnment will give them nol ded insol es,
whi ch are repl aced periodically because they will
bottomout fromthe pressure points on the -- on the
feet. And here are plastizote inserts which went
into these New Bal ance running shoes. W |ike these
because they cone in four widths, so that we can
accomodat e t hese peopl e.

Many tinmes their foot size wll
change, that you'll start off with one foot size,
and then because of the splaying of the bones and
because of the fractures that take place in these
neuropathic feet, the shoe size will change, so that
you have to constantly assess the shoe size and al so
| ook for new pressure points in these areas.

V¢ will sonetines use a Darco shoe.
The problemhere is that you have Vel cro, and every
time you use the Velcro or pull the Velcro cl osed,
you mght get a different type of conpression. This
is especially helpful for great toe |esions. Mbst
great toe lesions are easy to heal because you can
renove the pressure. It forces the folks not to

spring off the toe. They have to walk with fl at



feet here. But if you have netatarsal head or heel
| esion, the Darco shoe will usually not be adequate.
But for toe lesions or |ateral or dorsal foot
lesions, it'll usually be okay.

This is one that you mght try with
netatarsal head lesions. It relieves sone of the
pressure, although generally it's not going to be
adequat e.

This is another case to illustrate
the necessity for debridenent and al so the issue
about |ongevity of lesions. You know, how chronic
is such a lesion, and are they nore difficult to
heal ? This is a wonan who cane in |last spring; she
canme inin April. She had had the | esion on your
right since 1986, and the |esion on your |eft since
1989. And she was not debrided. She had been
treated wth whirlpool, antibiotics. But again, the
sine qua non of therapy is prinmarily debridenment and
then pressure relief. Here are the shoes she was
wearing. You can see she was scrunched into these
shoes. There's absolutely no support at all; she's
poundi ng away on these areas.

What did we do? Here I'mgoing to
show you. This is the before, to show you the

amount of callus and the callus on the -- on the



fourth netatarsal head. And here's the nal odorous
callus that was renoved. She was not treated with
an anti biotic, because clinically she was not

i nf ect ed.

And here she is follow ng
debridement. On the foot on your right, if you | ook
at the dorsal aspect of the foot between the third
and fourth toes, there's sone granul ation tissue.
And this was a tract, actually, that was going right
through the foot. So what we did here was, we just
took a probe and pushed it through the tract, and
t hen packed this through and through for about a
week. And you can see this is what was done on a
daily basis with the probe, and then just pulling
sal i ne gauze through with a henostat.

And then she was put into a contact
cast, and here she was after a couple of weeks of
contact casting. And you can see good granul ati on
tissue. There's no callus there, which indicates
that the contact cast is relieving pressure and
friction. And here she is healed. And this was
from | think, April 22nd until about June 15th or
16th. And these were ul cers that had been present
ten years and seven years. But the two things that

had not been done was -- were, there was no



debri dement or no adequate debridenent, and pressure
was not relieved fromthese areas. She's nowin
shoes. It's been over a year. W see her at three-
nmonth intervals in D abetic Foot Ainic, and she has
not had a recurrence of her ul cerations.

Soneti nes when you have heel | esions,
you can go to one of the -- there are nmany orthotic
devices. (ne that we will use is a Protho, which is
a posterior relief ankle/foot arthosis. There's a
problemw th these sonetinmes, because again you' re
dealing with Velcro. You can see that at | east
bef ore she's noving about, the heel is being
relieved of pressure. And in this particular case,
the wound did heal with this, with this device. So
you have to be ingenious in the way you approach
themto relieve pressure.

You know, as | said, in netatarsal
head and heel |esions, our standard is contact
casting, just because it's so difficult to relieve
pressure. But in other -- we can do other things.
Ve will do double Unabooting, we will put felt
bet ween Unaboot |ayers. So there are different
approaches, but they all seek the same comon
ground, and that is to relieve pressure and friction

after the | esions have been adequately debri ded.



And in our hands, nost of these ulcers wll heal,
bet ween five and ei ght weeks.

The heal i ng wound shoul d be noi st and
qui escent, wi thout exposure to toxins and frequent
trauma. And this gets into the whol e issue of
topicals. W' ve gotten away fromthe hyperthins and
t he bet adi nes and the peroxides, and we use strictly
physi ol ogi ¢ saline now, or an ointnent base to
mai ntain a noi st wound environnent.

Onhce the wound is clean, we do not
use wet-to-dry dressings, because what you're goi ng
todois interrupt the newepithelium And | think
that if you change the dressings b.i.d., once you
have a clean dressing or a clean wound, you
interrupt that wound healing. It's not necessary.
Once you have a cl ean wound, you can change the
dressing every day, every two days, maybe even three
or four days. W wll often just use saline
dressings, and even with Saran Wap over themto
mai ntai n the noi st environment.

An i ssue about pul ses, or a question
about pulses. |If pulses are present, even an
abscessed foot can be saved. These neuropathic
peopl e don't have vascul ar insufficiency, and if

t hey have pul ses and they conme in with an abscessed



foot, it's inportant that you really flay that foot
and debride it vigorously to get rid of any pockets
of purulent nmaterial. And you should be able to
heal virtually all of them These diabetics
tolerate aggressive incision and draining. And it's
really inperative that the abscesses be drai ned,
rather than just have the patient treated with an
anti- -- IV antibiotics. You ve got to debride if
you' re going to heal these |esions.

How do you deci de whet her not an
ulcer is infected? The question is, are there
clinical signs of inflammation? |I|s there purulent
or nmal odorous drainage? |If the drainage is
mal odorous and deep, that's nore likely to be an
anaerobe. Mst of these patients, if they get
infected, are going to be infected with
st aphyl ococcus. But are there clinical signs of
infection? In the diabetics the white count m ght
not go up, they mght not have a fever, but they
will often conplain of a flu-like syndrome, and they
w Il also conplain that the foot, which was
previously insensate, has sone sensation. They just
don't feel right. But it's a clinical guess.

If we have sonebody who cones in with

acellulitis or an abscess, that person is



hospital i zed, debrided vigorously, and then receives
'V anti bi otics.

Bacteria are not equal to infection.
If you culture these wounds, you're going to get
four to five organisns fromthem And you have to
use, again, your clinical acumen to determne is
this a true infection or is it just col onization?

The last issue that | just wanted to
mention briefly is diabetic osteopathy on X-ray and
its confusion with osteonyelitis. | think that many
fol ks are diagnosed with osteonyelitis who, in fact,
don't have true osteonyelitis, or if they have sone
peri pheral bone or even bone infection, that can
revert as the wounds heal. And we've seen many
peopl e who have had a di agnosis of osteonyelitis,
they're not treated with prol onged courses of
antibiotics, the wounds heal, and when you re-X-ray
them sone of the -- sone of that bone has been
reconstituted. Some of it will remain with defects,
but the patients do not have any clinical evidence
of osteonyelitis. And in the past what we had seen
was patients who had failed to heal, and it was felt
that they failed to heal because of osteonyelitis,
when in fact they had not been debrided adequately,

pressure and friction were not relieved fromthe



| esi ons.

How do you make the di agnosis of
osteo? |If you probed a bone, you're nore likely to
have osteo. And what we do, if we can probe the
bone and we have a soft bone in the foot that we can
see, that soft bone will crunble wi th rongeuring or
even curettage, we will just renove the soft bone
down to hard, bleeding bone, and not prolong it with
|V antibiotics or even | ong courses of antibiotics.
And we' ve seen innunerable patients heal with this
nmethod. So if we have exposed bone, we will just
renove the bone, just rongeur it out to good,
bl eedi ng bone.

So again, if you're anare of the
clinical and diagnostic features of the i schemc and
neur opat hic ul cers, many |inbs can be saved, and
|'ve seen this repeatedly. It's inportant again to
reiterate that you distinguish ischemc and
neuropathic disease. |If it's ischemc, they' ve got
to go to the vascul ar people with the hope that they
can be revascul arized. |f they're neuropathic, you
nmust debride aggressively to get rid of all of
callus and all the necrotic material. And then in
your therapy it's basic wound care, consisting of a

noi st environnent, usually with saline, and pressure



and friction relief, which can be a real art.

Thank you

MR MGQJRE W can have -- we can
have the lights, please. W' re pretty much on timne.
If there are two or three questions fromthe
Advi sory Commttee, | think they can be dealt wth
by any of the previ ous speakers.

Yes?

MR LIPSKY: 1'd like to address Dr.
MIller. 1t's an outstanding presentation, and
you' ve confirned so nmany of ny biases that you nust
be right.

The one area that | would like to
question you on with ny background being in
infectious diseases, the only thing you said that |
have any dispute with is the need for
hospitalization and i ntravenous antibiotics. If a
patient needs to be off of his foot, there are
cheaper places to get himoff his feet than the
hospital, if that's the only reason.

Secondly, IV antibiotics. Wat we
care about is the serumlevel of the antibiotic.
And we have new oral agents which get very high
serumlevels, extrenely high bioavailability. And

therefore, intravenous therapy may be unnecessary.



W treat lots of these patients at home with ora
agents, even with relatively serious infections.
MR F. MLLER R ght. Thank you.

And | woul d, you know, confirmwhat you've just

said. That's precisely what we do. Wen | -- when
| nade ny statenent, | was tal king about the
abscessed foot -- you know, the foot that cones in

that's red and hot, and you open it up and you get
purul ent drainage. But we work closely with

| nfectious D sease, and we do treat patients on an
outpatient basis for the nost part. Thank you.

MR MQGQIRE D. Harkless.

MR HARKLESS.: (n assessnent, in your
assessnent, one thing | think you left out is why
did the ulcer actually occur? And I think that's
sonething that's oftenti mes overl ooked. Because |
think the limted joint nobility and the flexibility
and rigidity of the foot plays nore of a significant
role in idiopathic genesis than anything el se. Yes,
| can heal the ulcer, but what caused it? | see
that as a nost common reason for recurrence. And
| ack of evaluation can |ead to that recurrence.

MR F. MLLER Yeah. The point was,
what about the flexibility of the foot? These

peopl e do have col | agen defects. You know, they



tal k about the cross-linked things that --

MR HARKLESS: Well, you showed sone
anal ysis of the hallux and phal angeal joint. |
woul d surm se that the nost common i diopathic
genesis is usually deformty, generally hall ux
val gus, hal | ux-i nterphal angeal subductus, hall ux
extensis, and probably interphal angeal sesanoid.
very seldomw || see an ulcer w thout one of those
particular deformties. And w thout recognition of
it, it will recur. [It's not necessarily the skin;
it is pressure. But sonething caused the pressure,
usual |y deformty.

MR MGIRE Yes? D. Bergfeld had
a question.

M5. BERGFELD. Yes, Fred. | wanted
to ask you a question about the statenent you nade
regardi ng the wound and the infection and nmaking a
di fference between infection and col oni zation. |
wonder if you can define "infection," define
"col oni zation," and perhaps define what the presence
of the bacteria is actually doing. Are the nunbers
important? The type of bacteria? |Is there really a
difference if you have active bacteria in the wound?

MR F. MLLER Yeah. First of all

we haven't |ooked at nunbers. Well, you know, what



about the nunbers of bacteria and the types of
bact eri a?

Wien the patients cone in, in their
evaluation, if they don't have signs of clinica
infection, we don't even culture them |If we have a
wound that doesn't seemto be healing properly, we
will culture themand then, dependi ng upon what we
find, mght use an antibiotic.

The one area where | think I've seen
wound heal i ng i npeded, and we have a reasonabl e
series now, is with pseudononas. you know, they
don't look clinically infected, but will grow
pseudononas. And then by using quarter-percent
ascetic acid for a couple of weeks, we can
frequently not have a pseudononas-positive culture,
and the wound will begin to heal. But other than
that, unless they're not healing and we | ook at the
-- look at the bacteria, that's not been an issue.

MR MQJIRE | have a question

MR F. MLLER Yes?

MR MAQIRE D. MQire.

| kept waiting for your nechani cal
devices slide. There are a nunber of -- there are a
nunber of things that are being used fairly

extensively for reducing the area of the wound. And



in some centers they seemto have -- they're very
effective. |Is that part of your practice?

MR F. MLLER Tell ne, Joe, what
types were you thinki ng about ?

MR MQGJRE The hooks that you
constantly keep --

MR F. MLLER Ch, |I've not had any
experience wth them You nean where you're
bringi ng the wound edges toget her?

MR MQGJRE Yeah

MR F. MLLER [|'ve not had any
personal experience with that.

MR MQIRE There is a question
her e.

MR LIPSKY: (ne other question. |
agree with you entirely that debridenent is
absolutely crucial. And we've |earned that sort of
by the seat of our pants over tine.

What |'ve observed is that neither
nor nost of ny coll eagues were ever trained in
nmedi cal school howto do that. It takes tine to do
that. | don't think nost doctors know how or are
wlling to take the time. Wo should do the
debri dement ?

MR F. MLLER R ght. The question



was, who should do the debridenment? | guess it's
the person in the institution with the nost
experience, you know, who's nost facile at it. And
you know, when you |look at that |ist of folks
involved with these | esions, you know, it's a whole
host of people. And you go to one institution, and
maybe it's the podiatrists who are taking care of
it, another institution it's the surgeons. In our
institution, it happens to be dermatol ogy. And we
work -- we have a joint clinic with orthopedics, but
we work with all these other people.

And there's -- just as an aside,
there's a joke in our -- in our institution that the
orthopedic residents are sent to dermto | earn how
to debride, just because we're very, very
aggressive. And that's what we've | earned over the
| ast decade, how inportant it is to debride
aggressively, to use rongeurs, to use curettes, and
to really clean wounds out.

And if we -- if we debride
aggressively, we usually don't have to debride
repeatedly, other than the calluses which form And
if they form it's an indicator that we're not
relieving pressure, we're not relieving friction.

MR MQGIRE The last question is



Dr. Tschen's.

MR TSCHEN | think we nust not
forget that we are seeing the end result of a multi-
systemc -- multi-systemc disease. And if a
patient is to have good di abetes control, the
nutrition, weight control, and a bunch of other
factors -- so | think we do not need to oversinplify
by just doing the debridenment and all the other
things. W cannot forget about the di abetes control
and all the other factors involved in there.

MR MAQIRE 1'dIlike to thank the
speakers and the Commttee.

Ve will adjourn. W wll have a --
we wll not adjourn, we will have a fewmnute
break. The -- | don't know how that got out there.

The response of the sponsor will
begin pronptly at 10:00 o' cl ock.

(Recess at 9:42 until 10:05 a.m)

MR MGIRE WII people cone in and
have a seat?

(Pause.)

Good norning. |If those of you in the
back -- would those of you in the back of the room
either sit down or |eave or whatever?

(Pause.)



The sponsor's introductory remnarks
will be nade by Jacqueline Coelln. Dr. Coelln.

SPONSCR S PRESENTATI ON

| NTRODUCTORY RENVARKS
JACQUELI NE A. CCELLN, R Ph.

M. CCELLN Good norning. |I'm
Jacquel ine Coelln, Drector of Regulatory Affairs at
the R W Johnson Pharmnaceutical Research Institute.

(n behal f of the conpanies invol ved
with this program | would like to thank the
Commttee and the FDA for allowing us to present the
safety and efficacy data of Regranex gel. As you've
heard already this nmorning, the Regranex gel is the
first topical growh factor to reach this stage of
devel opnent to treat chroni c wounds.

The active naterial in Regranex is
becaplermn. Becaplermn is the generic or USAN
name for reconbi nant human pl atel et-derived growth
factor BB. Characteristics of this reconbi nant
protein are that it is expressed in yeast, and that
it has an identical prinmary acid sequence to the
native or endogenous PDGE-BB. It also has
conparabl e biological -- I'"'msorry -- conparabl e
nol ecul ar wei ght .

As we heard fromDr. Mistoe, PDGE



plays a role in the wound heal i ng process.

Excuse ne while I change m crophones.

PDG- plays a role -- is this on?

PD& plays a role in the nornal
heal i ng process. As such, it's inportant to note
t hat becapl erm n has conparabl e biol ogical activity
to endogenous PDG-. This has been shown through
bot h m togeni c and chenotacti c eval uati on.

There are three dineric forns of the
PD& nol ecule. It is the BB honodi mer that was
sel ected for devel opment, because it is the one form
of the nolecule that binds to all three receptor
t ypes.

Becaplermn is fornmulated into a
preserved multi-dose gel fornmulation. As you heard
earlier, the base of this formulation is sodi um
car boxynet hyl cel lulose or OMC.  This is an
excipient, common to topical ophthal mc and eye
injection products. Regranex gel is to be applied
topically once daily as a thin, continuous |ayer.

Fol l owi ng ny introduction, you wll
hear fromDr. David Steed. Dr. Steed is a professor
of surgery at the University of Pittsburgh and a
director of the Wwund Heal i ng/ Li nb Preservation

Adinic. D. Steed is a past nenber of the Wund



Heal i ng Soci ety and has been on the board of
directors of that society, as well as on the
editorial board of the journal Wunds. W are very
fortunate to have Dr. Steed as one of our principal
investigators. Today Dr. Steed will be presenting
sonme information about the diabetic ulcer disease,
its conplications, and the need for new therapies in
this area.

Then Dr. Janice Smell wll present
the results of our clinical efficacy and safety
trials. Dr. Smell is a surgeon who, after five
years of work as the | eader of a wound heal i ng
clinic, joined PR as the associate director of
A obal dinical RD.

Dr. Basant Sharma wll present
following her. He is the senior director of
Phar naceuti cal Devel opnent at PRI, and he w ||
provi de sone information on gel characteristics of
this product.

And then I will discuss the |abeling,
proposed | abeling for the product.

At the conclusion of all our
presentations, we'll be happy to answer any
questions that the Conmttee nay have. To assi st

us, we have representatives fromall the conpanies



and functional areas involved with this program as
wel | as sonme invited guests.

Wth us today are Dr. WIliam
Eagl stein, Dr. Martin Robson, both wound healing
experts, and Dr. Alan Sanpson, a |eading authority
on statistics.

Dr. Eaglstein is the chairman and
Harvey Bl ank Prof essor of the Departnent of
Dermatol ogy at the University of Mam, School of
Medi cine. Dr. Eaglstein has done w de-rangi ng
research in wound healing, and was one of the
foundi ng nenbers of the Wund Heal i ng Soci ety.

Dr. Robson is a professor of surgery
and a director of the Institute for Tissue
Regeneration, Repair, and Rehabilitation at the
University of South Florida, School of Medicine.

Dr. Robson has extensive experience in clinical
trials with cytokines, and is the past president of
the Wund Heal ing Society. W are also fortunate to
have Dr. Robson as one of our clinical

i nvestigators.

Dr. Allan Sanpson is a professor and
the chair of the Departnent of Statistics at the
University of Pittsburgh. Dr. Sanpson is a fellow

in the Arerican Statistical Association, and has



served on the editorial board of several statistical
journals, including JASA.

In ny introduction, | wll reviewthe
key agreenents between the sponsor and the FDA for
t his devel opnent program as well as provide an
overvi ew of the conpanies involved with the program

Thr oughout the devel opnment of this
product, there have been nunerous interactions with
the Food and Drug Admnistration, and there are a
coupl e of key agreenents that I'd like to review for
you.

In a series of neetings and
conversations that initiated in May of 1993, it was
agreed that the clinical package for the narketing
application for Regranex gel would consist of a
totality of data that includes one Phase 3 trial,
one Phase 2 trial, and two supplenental trials.

Also during this sanme tine period it was agreed that
the preclinical toxicology package was adequate to
support the clinical program

Also in 1993, the gel product itself
was discussed, and it was agreed that the comerci al
product woul d be a | ow bi oburden fornmulation. And
what that means is that it's a gel product that is

virtually free of mcroorgani sns, and Dr. Sharna



w |l speak about this later.

V¢ al so di scussed with the Agency the
design of the commercial facilities, which are of
course now built, and they were found to be
sati sfactory.

There are several conpanies invol ved
with this program

The drug substance was devel oped by
and i s produced by Chiron Corporation.

The gel formulation and the clinical
trials are the responsibility of the RW Johnson
Phar maceuti cal Research Institute.

This product is nmanufactured by OV
Phar maceuticals, who will be the Iicense hol der.

And upon approval, this product wll
be distributed by McNeil Pharmnaceuti cal.

These three conpani es involved with
the drug product are all Johnson & Johnson
affiliates.

VW believe, fromthe data that you
will see today, that Regranex gel is safe,
efficacious, and will provide a new therapy option
to patients and physicians to treat this potentially
debilitating ill ness.

l'd nowlike to introduce Dr. David



Steed, who will discuss this disease.
Dl SEASE OVERVI EW
DAVID L. STEED, M D.

MR STEED. Thank you, Jacqueline

M/ nane is David Steed, and |'ma
surgeon at the University of Pittsburgh, and I'mthe
director of the Wwund Heal i ng/ Li nb Preservation
Adinic. | amhonored to be here today, and I
appreci ate being invited.

In 1987, when R chard S mmons becane
t he new chai rman of the Departnent of Surgery, he
suggested that we start a clinic, and suggested that
we call it the Wund Heal i ng/ Li nb Preservation
dinic, recognizing that although there were nany
patients with diabetic ulcers for whomwe cared,
there was no central clinic where new techni ques
could be tried, where patients could be cared for.
And he suggested that we call it the Wund Heal i ng/
Linb Preservation dinic, since the reason we try to
heal these ulcers is to preserve their |inbs.

Now, if you look at all the patients
that we've seen over the past ten years, this is the
br eakdown.

You heard fromDr. Mistoe earlier

that there were three conmmon di seases of the | ower



extremties. At our clinic, which has over 7,000
clinic visits per year, 27 percent of those patients
had di abetic neurotropic ulcers, 41 percent of those
pati ents had venous stasis ul cers, 13 percent have
ischemc ulcers, and the remai nder have a variety of
m scel | aneous di sorders | eading to ul ceration, nost
commonl y der mat ol ogi ¢ probl ens.

Wll, as | said, we average over
7,000 clinic visits per year at the University of
Pittsburgh, and 27 percent of the patients have
diabetic ulcers. W offer a variety of therapies,
and all the therapies that Fred M| | er spoke about
earlier, but we still have patients whose wounds
just won't heal.

Now, to put this probleminto
perspective -- and these nunbers are fromthe
Anerican D abetes Association |ast year -- there are
16 mllion patients in the United States with
di abetes. Fifteen percent of those patients wll
devel op an ul cer at sone point during the course of
their disease. |If you take 15 percent of 16
mllion, there are 2 to 3 mllion patients who are
at risk for ulceration. At least in western
Pennsylvania, it's the nost common reason for

hospitalization in the diabetic popul ation -- that



is, conplications of a diabetic foot ulcer. It is
no | onger control of glucose, as we nmanage gl ucose
better as an outpatient.

It's the | eading cause of |eg
anputation in this group -- the | eading cause.
Despite all our therapies, diabetic ulcer is still
t he | eadi ng cause of anputati on.

And the nost staggering statistic is
the last line: 1if you have a diabetic foot ulcer
and you | ose your leg, half of those patients wll
| ose the other leg within three to five years. Now,
you mght think that the patients that |ost their
leg are patients -- are a group of patients whose
physi ci an and patient have -- the physician and the
patient thensel ves have a hei ght ened awar eness of
this problem And despite that, half of themstill
| ose their other leg within five years.

Vel |, the problens cone from
neur opat hy and vascul ar insufficiency, as Fred
MIler told you, and I will restrict ny comrents to
t hose patients who have neuropathy as the cause of
their ulceration. 1In our clinic, that anounts to
about 70 percent of the patients. Twenty-seven
percent of the patients have neuropathy and

i schema, and perhaps 15 to 20 percent of the



pati ents have i schem a al one as the etiol ogy.

Now, this is an ulcer, and you saw
sonme ulcers fromFred MIler. But they' re comonly
on a plantar surface. Here, this is an ulcer at the
base. You can see that this toe is narkedly
deforned, as Dr. Harkless pointed out earlier
There's limted joint nobility.

Now, treating these ulcers is not
sinple, and if they're not treated properly, not
only do they not get better, but the problem
WOr sens.

This is a patient who had an ul cer
beneath the third netatarsal head. And one of the
orthopedi sts in our town reasoned that if you take
out the nmetatarsal head, there can no |onger be a
pressure point. So they took out the third
nmet at arsal head, they did not put theminto
protective footwear, as you saw, and what happens
is, this patient devel ops what's called a transfer
| esion. The weight-bearing was now on the first and
fifth metatarsal heads, so they traded one ul cer for
two. So if they're not treated properly, not only
do they not get better, they worsen.

And the neuropathy is both notor and

sensory neuropathy, as you heard fromDr. Harkl ess.



They have limted joint nobility. the snall nuscles
of the foot don't hold the bones into proper
alignnment, the foot devel ops an abnornmal shape.
Because they don't have sensation, they have
unrecogni zed pressure points. The have irritation
of the skin, and if it lasts |ong enough, they wll
conme to ul ceration

Now, nost are on the plantar surface.
They may extend down to the tendon, the joint space,
or the bone. | believe that deeper ulcers are nore
difficult to heal; these are the ones that comonly
i nvol ve the tendon, joint space, or bone.

And 1'd just like to talk a nonent
about staging. And if during the course of the day,
if we have a discussion of staging of the diabetic
ulcers, I would like to point out that at the
Uni versity of Pittsburgh when we keep pati ent

records, we don't use staging. And the reason we

don't is because sone people say a Stage Il, and you
t hi nk you know what a Stage Il is, and the other
person believes they know what a Stage Il is, but in

fact they're looking at different staging systens or
they don't know the stagi ng systemwel|.
So we use descriptive terns. W give

the depth of the ulcer, the size of the ulcer, and



we say which tissues are involved. Does it involve
the joint? Does it involve the bone? So that if
you went back to our records and tried to apply a
stagi ng system you could do it in every patient,
because we keep careful records of what's invol ved.
But we don't use the staging, because if other
physicians read the records and they don't know t he
stagi ng system they may not understand what tissues
wer e invol ved.

Now, how do we treat these ulcers?
First and forenost, we treat the diabetes. And |
believe that if your diabetes is out of control,
there's a higher incidence of linb loss, and that's
been shown.

V¢ nmake an accurate assessnent of
bl ood supplies. You heard fromFred Mller. W
search for and treat infection. W nake sure
they' re absol utely non-wei ght-bearing. W nake
vi gorous use of debridenent, and we apply dressings.

Now, what dressings do you apply? W
bel i eve strongly in noist wound healing. There are
a variety of creans and sal ves on the market, and
one of our commonest dressings is saline-noi stened
gauze. But yet, there are a variety of creans and

salves on the market, and they all are -- the reason



they stay on the narket is because someone buys
them and the reason sonmeone buys themis because a
physician orders them And even though you m ght
tal k about what are the standards of care or what is
the standard care, there are a variety of creans and
salves that are still being purchased because
physi ci ans order them

So throughout the physician comunity
there is no agreed-upon standard of care. O let ne
say that even if there's an agreed-upon standard of
care, perhaps by the Anerican D abetes Associ ati on,
there are a nunber of prinmary care doctors who are
still doi ng other things.

V¢ put gauze over the wound. And we
nmost commonl y use sal i ne-noi stened gauze, but there
are a variety of other gauzes and Vasel i ne-

i npregnat ed gauzes and ot her things that you can
use.

And 1'd like to talk for a noment
about total-contact casting. Fred MIIler brought
that up this norning. And that's a specialized
treatnent, and | believe we need to put that
treatment into perspective.

A total -contact cast is a nol ded cast

with a very exact fit. It is not a sinple cast |ike



you put on for a broken ankle. It has m ninal

paddi ng; you pad the bony prom nences, but you keep
the padding to a mninmnum so that it can be custom
fit to the patient's abnornally shaped foot. After
you pad it, you apply plaster. O at |east we apply
pl aster, and we apply plaster so that the plaster
nmolds to the foot. You allowthe plaster to dry and
then place fiberglass, and you place the fibergl ass
cast on it for strength.

The patient cannot wal k on that foot
until the fiberglass is dry, and we tell themto
stay off of it for twenty-four hours. You have to
remenber that these feet are insensate, and if you
nold this cast to the foot and the patient an hour
| ater takes a step and changes the shape, they'll
wear a new hole in their foot because the cast
doesn't fit.

It requires a specially trained
technician. | went to learn this technique a nunber
of years ago; | went up to Penn State to see Jan
Al brecht and Peter Cavanaugh at the N ttnany Vall ey
Rehab Center, and | |earned the technique fromthem
| sent two nurses and a patient care technician from
our clinic to spend a day with them and they cane

down to do it. And we have one person who does it,



and she's excellent. And so I'd like to point out
that this is not sonething that you can do without

special training, wthout understanding the

t echni que.

And there are problens with it. If
the cast doesn't fit properly -- renenber, these are
insensate feet -- it |eads to abrasions and
blisters.

If you put it on an unrecogni zed
infection, even athlete's foot, you' |l have

infection out of control perhaps a week | ater when
you take off that cast.

The patients have to be steady on
their feet. |If they fall, it |leads to broken hips
and other problens. Not only are sone of the
patients old, but sone of the patients have
arthritis, they have a notor or sensory neuropat hy,
so sone of the patients are weak.

And a nunber of ny patients, even the
young ones, have diabetic retinopathy; they don't
see well. So if they have a cast on their foot and
they wal k and trip over a crack in the pavenent,
once they're wal king on their cast, if they trip
over a crack in the pavenent, they fall.

And so there are a limted nunber of



candidates. |1'mnot saying it's not a good
technique; it's an excellent technique. But the
nunber of candidates are |imted.

It's very labor-intensive. | see
7,000 to 7,500 clinic visits a year for wound
heal i ng; 27 percent have di abetic neurotropic
ulcers. In our clinic, every day |I have clinic,
have about four patients who are having their cast
changed fromusing total -contact casting. It takes
special training to apply it. |If you don't see
enough patients to nake it a technique, a cost-
effective technique in your practice, you won't do
it. At least in Pittsburgh, | have no primary care
doctor or diabetol ogi st who uses total-contact
casting. They all take a shot to heal it
thensel ves, and if they can't do it, send themto
us.

| have patients who refuse total -
contact casting because they can't shower. They
say, "Doc, I"'min the business world; | neet clients
every day. |If | put a dressing on ny foot, | can
take a shower every day and have a cl ean wound t hat
has no odor, and | can go out and work in the
busi ness world." But they can't do that if they

can't junp in the shower. You can say, "You can



still shower with a plastic bag over your |eg.
That's true. But you can't get rid of the snel
under the cast sonetines.

So the indications and the
contraindications: they have to be free of
infection, they nust have an adequate bl ood supply,
they nust have a steady gait, they cannot have
gangrene, they have to have mni nmal edena.

If they have an edematous foot and
you put on a cast, and they elevate their | eg and
t he edenma goes down, the foot rattles inside the
cast, and so they develop blisters and ul cerati ons
fromthat.

It nmust be adequately debrided.

And they nust be non-wei ght - beari ng.
V¢ believe in this so enphatically that once we
apply a total -contact cast, ny cast technician, ny
pati ent care technician helps the patient fromthe
exam ning table, which can be | owered and rai sed,
into a wheel chair, and she takes the patient down to
the car, which we have val et parking, takes himdown
to the car and hel ps the patient into the car,

w t hout seeing the cast touch the ground. And if
she sees a patient put their foot down and believes

that they bore any weight on it significantly, we



bring them back up and redo it, because we're so
wor ri ed about rubbing a new ul cer.

So the ideal patient is generally
younger, generally stronger, and notivated to conply
with the program They have the ability to wal k
with a steady gait. They're not infected. They
have m ni mal drai nage.

If they have too nuch drainage, the
foot becones macerated. It's difficult in
Pittsburgh to put themon in August, in the
"ni nety/ninety" days, 90 degrees tenperature and 90
percent humdity. | don't know what they do in
Texas, but certainly the foot will beconme nacer at ed.
The patient nust be willing not to shower and nust
be conpliant.

I"'mnot saying it's a good techni que;
|'msaying it has [imted application. And nost
primary care doctors don't do it. You need a
speci al i zed clinic where peopl e have an interest.

Now, how many ul cers heal? Well, in
general, taking all coners, 50 to 75 percent of
patients with diabetic ulcers will heal in twelve
weeks. But you mght reverse that nunber: 25 to 50
percent don't heal wthin twelve weeks. So there's

a large group of patients who don't heal and take a



| onger period of tinme.

In the study where I was the | ead
investigator, that you'll hear about earlier --
| ater today, the F Study, we chose patients who had
made no progress in healing for eight weeks. So we
sel ected out ulcers that were nore difficult to
heal. W didn't want to try the product on someone
that was going to get better anyhow

And there's at |east a 25 percent
recurrence rate. And | believe that recurrence rate
is related to patient conpliance. |If you get the
ul cer heals and the patient's conpliant w th speci al
footwear, and the patient behaves and inspects their
feet and is careful about not getting athlete's foot
or other things which | ead to cracks between the
toes, and they have their inserts checked,
preferably every six nmonths but certainly every
year, and they wear confortable shoes that are soft,
then in fact the recurrence rate is low And if
they' ve got an ulcer fromtheir golf shoes and if
they heal the ulcer, and they go back to playi ng
golf and put on their old shoes, golf shoes, they'll
get anot her ul cer.

Vell, there are multiple conponents

to the care of the patient with diabetic ulcer. And



it's expensive: there's the cost of dressings,
there's a variety of medications for you to choose,
there are physician visits. Some of these patients,
especially the ones that are infected, need to be
seen once a week. There's transportation; if they
have di abetic retinopathy, they can't drive, sone
famly nmenber or friend needs to bring them |If
it's afamly nenber, they take a half a day's
vacation every tine they cone to the clinic. |If
they need to be admtted to the hospital, that's an
expensi ve venture there. They need operations, they
need debridenents, they need anputation, they need
bypasses, they need special healing sandals, they
need custom shoes, they need special inserts, and
they need a lot of famly support. It's a
conpl i cated di sease.

And there's still an unnet nedi cal
need. You heard about the techniques and the
standards of care. Yes, that's true. But standard
therapy is not always effective.

And what is standard therapy? If
it's saline-noi stened gauze and non-wei ght - beari ng,
why are there so many creans and sal ves stil
avail abl e on the market, and why are physici ans

ordering then? Perhaps we need to educate



physi ci ans better on standards of care. And you're
going to hear later that's a conponent of the
pr ogr am

There are accepted preventive
measures whi ch the Anmerican D abetes guidelines
tal ks about and whi ch physicians in this roomw ]| |
know. And we can't get doctors to use them

| once gave a talk to a group of
internists and asked how nmany asked every di abetic
patient to take off their shoes and socks every
visit. And the hands went up and we counted them
and it was 15 percent. So if you don't ask themto
take off their shoes and socks, it's hard to know i f
they have an ulcer of the foot or if their foot is
i nsensat e.

And for all the things we tal k about
standard therapy, for all the things you hear,
di abetic ulcer is still the |eading cause of
anputation in this group. There were 54, 000
anputations in diabetic patients |ast year. E ghty-
five percent of those patients had an ul cer at the
time of anputation, 85 percent of 54,000. | got
t hose nunbers fromthe Anerican D abetes
Association, and | believe they were in the letter

you heard this norning.



It has a trenendous inpact on the
patient's life. They fear linb loss. And if you
devel op a diabetic ulcer, your worst fear will be
that you'll |ose your |eg.

There's an incredible famly burden
intime: for dressing changes, to visit your parent
or your sibling with an ulcer and to change their
dressing every day. It affects your enploynent. It
affects the patient's enpl oynent, the caretaker's
enploynent. It's a trenendous econom c burden, a
financial burden for the patient, a financial burden
for third-party payers, a financial burden for
famly menbers who have to take vacation or
unconpensated time off work to help care for these
menbers and bring themto the doctor

And the inpact of the anputation is
even greater. There's operations, the cost of the
operation and the inpact of the operation, the
norbidity and nortality of the operation, the |ong
period of rehabilitation. They need an artificial
linb. In Pittsburgh, at least, the first linb costs
about $5, 000, and 95 percent of the patients need at
| east one adjustnent of that linb within the first
year. And | get these nunbers fromour rehab

speci al i st.



If they lose their leg and can't be
i ndependent, they need long-termcare. Fifty
percent lose their other linb. And if they don't
need | ong-termcare when they |ose one linb, they
need it when they lose the other. |If they're still
able to maintain their job after |osing one |eg,
they oftentines can't maintain their job after
losing two. This is a very serious health probl em
It has a significant inpact on the health of the
Aneri can popul ati on.

Vell, we still have unheal ed wounds
with diabetic ulcers. It's still the |eading cause
of anputation, despite our best efforts. W still
have a wide variety of treatnents, despite whatever
guidelines are issued. And there's still a need for
better therapy.

Vell, in summary, then, the diabetic
ulcer is a conplex disease. And the healing of the
di sease is conplex, as you heard fromDr. Mistoe.

It is under growth factor control; there's no doubt
about that. Not all patients heal with standard
therapy. And | believe, as a clinical investigator
and soneone who has participated in the PDG-
project, | do believe that PDG offers new hope.

And you have to put this into



perspective. This is a newtreatnent. The standard
therapy controls the problens while the patient and
not her nature heal the wound thenselves. This is a
new treatnment to be added to what nother nature does
for the wound. It's a new therapy.

You' || hear today that PDGF inproves
the healing by as nuch as 10 percent. Wll, if you
take the 15 percent of the patients w th diabetes,
or 60 mllion diabetic patients, and you add up 2.4
mllion wounds or 2.4 mllion patients at risk, if
you can heal an additional 10 percent, that's
240,000 wounds. That's 240,000 patients that can be
healed. And if 85 percent of patients with
anputation, that have an anputation, are preceded by
a wound, you're tal king about healing patients and
saving linbs that hadn't been heal ed before.

An inportant part of this program
w |l be education. W need to educate the clinician
on how to care for these ulcers, on the standard
t herapy, on what is needed. Al those things that
Fred MIller talked to you about are things that we
do and things that many people in this audi ence do.
But throughout the United States, a | ot of places
don't do them people don't do them They need the

Ceisingers and the University of Pittsburghs, but



they also need to be better educated as to what to
do in their office.

VWl 1, as a clinician and surgeon who
cares for patients with diabetic foot ulcers, and
unfortunately nust performanputations on these
patients, | thank you for review ng the infornation
and data on this project. Thank you.

Qur next speaker will be Dr. Jan
Smell. And Dr. Jan Smell is a surgeon. She's the
associ ate director for Qobal dinical R&, and
she's going to speak about the clinical efficacy and
safety results for this product.

Thank you

CLI Nl CAL EFFI CACY AND SAFETY RESULTS

JANCE M SMELL, MD.

M. SMELL: Thank you, Dr. Steed.

Good nor ni ng.

Since 1990, we've had over 1,300
patients in our clinical program 915 of those
pati ents have been treated w th becaplermn gel.
They have shown us, and we will show you that the
becaplermn gel is efficacious in healing nore
di abetic ulcers than the placebo gel. And it heals
ul cers faster than the placebo gel, and safely.

Qur concl usi ons are based on our



Phase 3 pivotal trial and the conbination of data
fromfour twenty-week studies. These data al so
denonstrate a dose-rel ated ordering of effect.

In these four studies we had 922 of
our 1,006 diabetic ulcer patients. Qur patient
popul ati on was predomnantly nmale and white, with a
nmedi an age of fifty-nine years.

As Dr. Steed nentioned, 25 to 50
percent of patients do not heal their diabetic
ulcers within twel ve weeks. And it is these
difficult to heal patients, difficult to heal ulcers
in these patients, that we treated in our program

They were all full-thickness ulcers,
with a nmedian duration of thirty weeks prior to our
treatment. Mst of themwere on the forefoot, and
the nmedi an ul cer size was approxi nately one and a
hal f square centi neters.

M/ review wi || enconpass the efficacy
results of our four twenty-week studies, the Phase
2, Phase 3, and two supplenental studies, in
chronol ogi cal order, and the safety results in
conbi ned fashi on.

In order to understand the
progression of our program let's take a few nonents

to look at the tine line of these four trials.



Study F, our first trial, that began
in 1990, was our Phase 2 trial, and it gave
encouragi ng results about the efficacy of the
becapl ermn gel at the 30 m crogram per gram
concentration.

For the pivotal trial, the K or Phase
3trial, we wanted to explore a dose response.
Fortunately, before we started this study, there was
-- there were results from docunented pressure ul cer
trials that showed a 100 m crogram per gram dose was
efficacious, and that a 300 m crogram per gram does
was no better. So when we designed that trial, we
added the 100 m crogram per gram concentration of
becapl erm n gel, expecting that we woul d see a dose
r esponse.

Al so, the two suppl enental studies
that we designed included the 100 m crogram per gram
concentration of becaplermn gel. And those studies
started while our pivotal trial was still ongoing.

Al four of these trials are simlar,
with the exception of the treatnent arns that were
conpared within each study and the basel i ne ul cer
sizes that were allowed for entry. They were
prospective, random zed, and blinded studies.

Al patients were treated for a



period of time, up to healing or to twenty weeks,

whi chever occurred first. The study therapy was
applied daily for twelve hours, followed by a second
dressing of saline-noistened gauze. A standardized
"good wound care" programwas devel oped, and it was
used with all patients, either alone as a
conparator, or together with becaplermn gel or the
pl acebo gel, which is really the vehicle gel

Thi s standardi zed care included an
initial aggressive, sharp debridenent of the ul cer
foll owed by debridement as necessary throughout the
course of treatnent, non-weight-bearing on the
affected area, systemc treatnment of any wound
infections that occurred, maintenance of a noi st
wound envi ronnment, and assessnment of a
t ranscut aneous oxygen neasure as a neasure of |inb
perfusion. That's the TCP2 that we heard about
earlier.

Al of these ulcers were chronic,
nmeani ng over eight weeks in duration, they were
prinmarily neuropathic, and on the |ower extremty.
These ul cers were full-thickness, defined as
extendi ng through the epiderms and derms and into
t he subcut aneous tissue. They were al so free of

clinical signs of infection upon entry.



Base |line ulcer areas that were
allowed in the studies varied fromone to 100
centineters squared in the Phase 2 trial, one to 40
centineters squared in the Phase 3 trial, and one to
10 centineters squared in a suppl emental study.

V¢ determ ned the adequacy of linb
perfusion by measuring the transcutaneous oxygen
tension or TCPRZ, and that was required to be at
least 30 mllineters of mercury.

In an effort to increase honogeneity,
we carefully sel ected our inclusion and excl usi on
criteria. Al ulcers that were of non-diabetic
etiology or with underlying osteonyelitis or bone
exposure, were excluded. W al so excluded anyone
with cancer at the ulcer site, an active nalignancy,
renal failure, systemc chenot herapeutic agent or
corticosteroid use, and nmarked foot deformties.

The primary popul ati on that was
anal yzed in each of these four trials is the
intent-to-treat population. And this is defined as
the group of patients that were random zed, received
at | east one dose of study drug, and had any post-
basel i ne dat a.

In all cases the prinmary end poi nt

was conpl ete healing, which is defined as 100



percent wound cl osure, without any drai nage or need
of a dressing.

The secondary neasure, tine to
healing, is the one that I'll be presenting today.
First I'll go through the efficacy of our four
trials, beginning with the Phase 2 study.

F, our Phase 2 study, was our first
efficacy trial. It enrolled 118 patients. And as
you can see, the 30 m crogram per gramconcentration
becapl ermn gel was significantly nore effective in
heal ing ul cers than the vehicle gel. Becaplermn
gel heal ed 48 percent of the ulcers, conpared to the
vehi cl e, which heal ed 25 percent at a p-val ue
of .016.

In all cases, our Y-axis here will be
the percent of ulcers healed; the X-axis wll
contain the treatnment groups as well as the nunber
in each treatnent arm

Ten wound heal i ng speci alists served
as the prinmary investigators inthis trial. And it
was this group that hel ped to design the
standar di zed "good wound care" that was used
t hroughout the programin all treatnent arns, either
alone or together with the study therapy. This

study denonstrates that becaplermn gel is



ef fi caci ous.

In our pivotal trial, the K Study, we
confirmed that becaplermn gel is efficacious. And
as noted before, we define our preferred clinical
concentration of becaplermn gel to be 100 m crogram
per gram and nowthis is the concentration for
whi ch we are seeking approval .

The three treatnent arns used to
eval uate a dose response in this study were the
vehicle, 30 mcrogramper gram becaplermn gel, and
100 m crogram per gram becapl erm n gel.

As you can see, the 30 mcrogramdid
not separate fromthe vehicle in this study. The
becapl erm n gel, 100 m crogram per gram performed
statistically superior to the vehicle gel, with a
p-val ue of .007 in a one-sided .025 | evel test.

This is clearly significant.

Wen we | ook at the life table plot
for the tine to healing, we see that the 100
m crogram per gram concentration becapl ermn gel,
the solid green line, begins to separate fromthe
vehi cl e at about el even weeks. Becaplermn at 100
m crogram per gramsignificantly reduced the healing
tinme, with a p-value of .013.

Since the vehicle did not achieve a



50 percent healing rate, we | ooked at the 35th
percentile, its maxi numresponse. Shown here are
the results for the 35th percentile. And at the
35th percentile, becaplermn gel, 100 m crogram per
gram heal ed ul cers about six weeks faster than the
vehi cl e.

Cnhce again, our pivotal trial shows
that our preferred clinical concentration of
becapl erm n gel, 100 m crogram per gram heals 50
percent of chronic diabetic ulcers. This absolute
difference of 15 percent over the vehicle neans that
becapl erm n gel heals 43 percent nore ul cers than
the vehicle gel. And it decreased the tine to
heal i ng by six weeks, or 32 percent.

V¢ did two additional studies which
differ fromthe previous efficacy trials: the
DBFT-001, or vehicle effects study, which was
designed to determne if the vehicle had a negative
effect on healing, and DBFT-002, or resource
utilization trial. |In these trials, a standardized
care alone was used as a conparator arm This
necessitated eval uator blinding between it and the
active therapy.

V¢ conducted the DBFT-001 study, the

vehicle effects study, in response to a request from



the Agency. And in this 172-patient trial, we added
a snall becaplermn gel-treated armto enhance our
enrollment. This active armdid maintain a double
blind with the vehicle gel in this study.

In our second suppl enental st udy,
DBFT-002, or resource utilization trial, we enrolled
250 patients and used as a conparator the
standardi zed care alone. Therefore, it is not
doubl e-blinded, it is -- it is evaluator-blinded and
has no vehicle control.

DBFT-001 did denonstrate that the
vehi cl e does not have a negative effect on healing.
In this trial, becaplermn gel healed a greater
percentage of ulcers, and this does support our
pivotal trial results.

In DBFT-002, there is m ninal
separation, but a positive trend for the becaplermn
gr oup.

VW proved the efficacy of becaplermn
gel in our pivotal Phase 3 K-trial, where the 100
m crogram per gram concentration of becaplermn ge
heal ed significantly nmore ul cers than the vehicle,
and heal ed ul cers faster than the vehicle gel

There were differences in responses

across these four trials, not only for the



becapl erm n gel groups, but al so the conparator
groups. This can be expected in this conpl ex
di sease state, with so many factors that can

i nfl uence heal i ng.

So to explore this and to better
under stand our data, we | ooked at both the
conbi nati on of data across our trials and the
factors that affected healing in our trials. Let's
| ook first at the conbined data, and then I'|
present the factors that may have affected healing
inour trials.

To nore precisely assess a dose, or
really, concentration response in these four trials
which are of simlar design, we conbined the data
usi ng two nethods: a straightforward pooling of the
entire intent-to-treat population, and | ogistic
regression of the ulcers and the size range that was
in coomon across all trials -- that is, the one to
10 centineter squared size range.

This straightforward pooling
illustrates clearly the dose-rel ated ordering of
effect fromvehicle to the 30 to the 100 m crogram
per gramconcentration of becaplermn gel. It is
also clear that the 100 m crogram per gram

becapl ermn gel is superior to all the contro



treat nents.

V¢ al so see a concentration or dose-
related response in the tinme to healing for the
pooled intent-to-treat popul ation. Again, the 100
m crogram per gram concentrati on had the fastest
healing time. So the straightforward pooling
results for both efficacy nmeasures, conplete healing
and tine to healing, suggests this dose-rel ated
ordering of effect, with becaplermn gel having the
greatest efficacy.

A statistical analysis here is
conplicated by the sparsity of data that we have in
the largest ulcer sizes, and this does nmake it
difficult in a fornal analysis to generalize these
results across that entire population. But if we
| ook at the regions where we had the nost
significant anount of data -- that is, the size
range that was in common across all trials, the one
to 10 square centineters, then it is statistically
justifiable. And this actually represents 95
percent of our patient popul ation, or 876 patients.
And I'msure that, as nost of our panel nenbers have
heard or seen here today, the typical diabetic ulcer
really is under 10 square centineters.

A formal conbi ned anal ysis was



performed using |ogistic regression nodeling. The
goal here was to nore precisely assess the relative
efficacy of the 100 m crogram per gram concentration
becapl ermn gel across all four trials.

V¢ al so wanted to confirmthe dose-
rel ated ordering of effect that was seen in the
straightforward pooling. This nodel shows that
becapl ermn gel, 100 mcrogramper gram again in
the solid green line, is statistically superior to
the vehicle, the dotted yellow |line, across the
entire range fromone to 10 square centineters, with
a p-value of .007. Also note that there is a
consi stent dose-rel ated ordering of effect here
across the entire range. And note that with
decreasing size, there is increasing efficacy.

Again, this axis is the estinmated
i nci dence of conplete healing, and these are the
baseline ulcers' size in intervals up to 10
centineters square.

If we exam ne the response for our
nmedi an baseline ulcer size of 1.5 square
centineters, we see that the estinmated incidence of
healing for the 100 m crogram per gram concentration
was 50 percent, and for the vehicle, 36 percent.

This is consistent with what we observed i n our



pivotal trial result of 50 versus 35.

Kapl an- Mei er estinmates for the tine
to healing, again at the 35th percentile, are also
consistent with the pivotal trial results, where
becapl erm n gel heal s ul cers about six weeks faster
t han the vehicle.

So we denonstrated efficacy in both
our pivotal trial, the K Study, and the conbi ned
data, and we saw the dose response relationship in
the conbined data. No matter which data we | ook at,
that fromthe pivotal trial or the conbi ned
anal yses, we see that becaplermn, 100 m crogram per
gram performed better than the controls in all
cases.

Again, since diabetes is such a
conpl ex di sease state and heal ing may be infl uenced
by so many factors, as we've seen over and over here
this norning, we conducted exploratory anal ysis
utilizing those factors to try to -- in an attenpt
to better understand our data.

V¢ | ooked at all of these factors,
sonme that were nentioned today, plus a few nore. W
tested themfor significance across our studies, as
well as across all treatnent arns. W found that

out of all of these factors, four of them



differentially affected healing in our trials. The
nost i nportant was baseline ulcer area; the other
three: infection control, transcutaneous oxygen
tension or TCPQ2, and protocol conpliance.

Because there is a question before
you today regarding the anount of drug to be
applied, before | discuss these four factors I'd
like to share with you our drug usage data. Qur
drug usage data will denonstrate that the efficacy
of becaplermn gel is not influenced by the anount
of drug applied, and it also illustrates that
measuring the gel should not be required.

The directions for use indicate that
a sufficient amount shoul d be used to cover the
ulcer area with a thin layer of gel. This slide
shows both the nmeans the range of the gel appli ed,
as a percent conpliance in each of our four twenty-
week trials. These are the four twenty-week trials'
active drug arns, and these are the percent
conpliance along the X-axis. Note that percent
conpl i ance was cal cul ated by taking the actual use,
based on the tube wei ghts at dispensing and
retrieval, over what woul d be the prescribed use,
times 100.

In our first three trials, the F, K



and 001, a formula was used to cal cul ate the anount
that was to be applied to the ulcer, and this
formul a used as a basis the length tines w dth ul cer
area at each visit.

In our fourth study, DBFT-002,
descriptive instructions were given -- that is, they
were instructed to apply a |l ayer that woul d cover
the ulcer at the thickness of a dine. Wether
cal cul ated or not, the anmounts that were used varied
w del y.

The mean of the percent heal ed on
this graph is denonstrated by the green square, and
the nmean for the non-heal ed by the red squares.

What you can see on this graph is that there is no
suggestion that healing is correlated with the
amount of gel that was applied.

Oh this slide, the relationship
bet ween the anmount of gel applied and the outcone is
shown in nore detail. This shows, again, percentage
of drug conpliance does affect efficacy of this
pr oduct .

VW saw a simlar result when we
| ooked at this another way, using the anount of
becapl erm n per centineter squared of ul cer area per

day. Therefore, as with any other topical product,



the concentration, and not necessarily the quantity,
is associated with efficacy. Measuring shoul d not
be required, since the anount applied in our studies
does not affect its efficacy.
Let's get back to the four factors
which differentially affected healing in our
studi es. Protocol conpliance and transcut aneous
oxygen tension had an inpact on our DBFT-002 st udy,
whi ch had the hi ghest incidence of protocol
non- conpl i ance, and the nost physiol ogically
unl i kel y TCPQ2 val ues neasur ed.
The separati on between the 100
m crogram per gram concentration becaplermn gel and
the standard care is larger when either the
popul ation that is protocol -conpliant or has valid
t ranscut aneous oxygen tension neasures are exam ned.
Infection control was found to be
i nportant when we | ooked at our F Study, the Phase 2
study. In that study, the 30 m crogram per gram
concentration of becaplermn gel had much better
infection control than the 30 m crogram
concentration in the pivotal trial, the K Study.
And this may hel p explain why the separation that
was seen in our Phase 2 trial was not repeated in

the pivotal trial



The nost inportant factor of all is
baseline ulcer area. To evaluate this, we plotted
our results for the percentage heal ed, centineter by
centineter, to see where the nost consi stent
responses occurred. And what did we see? On this
bar graph we have percentage of ulcers heal ed on the
Y-axis, baseline ulcer areas' intervals fromzero to
10 and greater than 10. The n-val ues for each of
t hese groups are represented by the nunbers bel ow

Ve identified that the group with
ul cer areas up to and including 5 square centineters
had the nost consistent response during this twenty-
week treatnent period. The incidence of conplete
healing in each of these intervals is greater for
the becaplermn group than it is for the vehicle.
This zero to 5 centineter squared included 84
percent of our diabetic ulcer patients, or 774
patients.

It's also inportant to note that the
val ues, or the | ess consistent response seen here in
the larger ulcer sizes, are probably related to the
sparsity of data in these ranges.

If we | ook back at the individua
studies for the less than or equal to 5 square

centi neter baseline ulcer area, we see that the



results for all four trials are nore consistent for
the treatnent groups within them and there is a

| arger separation between the conparators and
becapl ermn gel, especially in this DBFT-002 study.

Qur proposed | abel i ng does address
this, the diabetic ulcers with the nost consi stent
response -- that is, the ulcers with baseline areas
up to and including 5 square centineters by
pl ani netry.

Ef fi cacy was denonstrated in our
pivotal trial, as well as in the conbination of the
data. W proved the efficacy of the 100 m crogram
per gram concentration of becaplermn gel by show ng
i ncreased incidence of healing and decreased tine to
healing. W& noted a dose response relationship in
the conbined data. And with the analysis of the
factors that affect healing, we've confirned the
i nportance of good wound care, and that the nost
consi stent response can be seen in ulcers with
baseline areas up to and including 5 square
centineters. W know that becapl ermn gel works.

Now let's ook at its safety. 'l
review the safety profile by summari zi ng our Phase 1
trials, ulcer recurrence, and adverse events. For

t he sake of conpleteness, I'Il also include the



adverse events experienced in our pressure ul cer
trials.

VW have three Phase 1 trials: A B
and C  Forty-five healthy volunteers applied
becapl ermn gel, saline, or vehicle gel to their
intact skin in Study A abraded skin in Study B.

And Study C was a chall enge study: volunteers
applied the study drug to their skin for a period of
two weeks, then after a one-week drug-free period
they were rechall enged at a separate site. They
were then examned for signs of sensitization.

Ve perforned two other studies to
denonstrate the absorption of becaplermn. These
are PH-005 and PH -007. Both of these were two-
week trials at the 100 m crogram per gram
concentration of becaplermn gel to full-thickness
diabetic ulcers. PDG levels were tested at three
points: prior to dosing, after one dose, and after
fourteen doses.

The results of these five trials show
there is noirritation of intact or abraded skin.

There is no cutaneous sensitization.

There is negligible absorption -- and
by "negligible" |I nmean that the post-treatnment PDG-

| evel s neasured were w thin the endogenous PDG-



limts.

No neutralizing antibodi es devel oped
in these or any of the other clinical trials in our
di abeti c ul cer program

Two patients did have non-
neutral i zing antibodi es detected, and this nay have
refl ected non-specific binding of the PDG- in the
test.

Recurrence data was col |l ected at
three nonths after healing. This table displays the
recurrence results available fromour four twenty-
week trials.

This bottom|ine shows you that there
is no difference across the treatnment arns. There
appears to be no effect on the quality of closure
when this growh factor is used to speed heal i ng.

It is felt, therefore, that it is, rather, patient
non-conpl i ance that contributes to recurrence.

Adverse events are listed in
decreasing incidence with regard to the 100
m crogram per gram concentration, the concentration
for which we're seeking approval. This first |ist
contains the data that we collected during all of
our blinded diabetic ulcer trials. This includes

the four twenty-week studies that we just reviewed,



as well as two shorter supportive studies.

Note that the incidences of these
events are simlar across all treatnent arns. The
nature of these events are expected in the diabetic
ul cer popul ati on.

Li kewi se, the pressure ul cer studies
show sim |l ar incidences across treatnents, and
events comon to that popul ation.

If we ook specifically at the ul cer
infection-rel ated adverse events, we see that the
wound infection-related events occur w th equal or
| ess frequency in the becapl ermn-treated groups.
Those groups are represented by the green and the
bl ue bars in each of these types of events, conpared
to our conparators in the yellow and purpl e bars.

The sane pattern is repeated in the
pressure ul cer indication.

VW also isolated the clinically
rel evant adverse events. These are neopl asns, since
PDE is a growh factor, and the application site
reactions, since this is a topically applied
product. None of the 1,006 diabetic ulcer patients
in our program devel oped an ul cer-rel ated neopl asm

No one in the standard care group,

and one percent in the vehicle and becapl ermn



groups, experienced an application site reaction.

In summary, we have shown that with
the topical use of becaplermn gel there is
negl i gi bl e absorption and no neutralizing anti body
production in the diabetic popul ation. Recurrence
rates are conparable across treatnments. Adverse
events in general, and nore specifically the ul cer
infection-rel ated adverse events and clinically
rel evant adverse events, are -- occur with simlar
frequency across the treatnent arns. Becaplermn
gel is safe and well tol erated.

In conclusion, becaplermn gel is
safe and efficacious. W have denonstrated that
becapl ermn gel, with good wound care, heals 43 to
50 percent of chronic diabetic ulcers. 1t heals 10
to 15 percent nore ulcers than the placebo gel,
whi ch represents a 30 to 43 percent increase over
t he vehicl e gel

And becaplermn gel heals ulcers
about six weeks faster than the placebo gel, which
represents a 30 percent inprovenent in the healing
tine.

I"d like to thank you for your
attention, and now i ntroduce Dr. Basant Sharma, who

w Il discuss with you the product characteristics.



CGEL PRODUCT CHARACTERI STI CS
BASANT SHARVA, Ph.D.

MR SHARVA:  Thank you, Jan.

Good nor ni ng.

As per Agency request, |I'd like to
focus ny presentation on three main points, starting
with critical Regranex product characteristic. As
you already heard, it's | ow bi oburden, mneans
virtually free from mcroorgani sm preserved gel
I'I'l be sharing sone data with you in respect to | ow
bi oburden and preservative characteristic. Like to
finish ny presentation sharing sone infornation
regarding clinical relevance of these formnul ations.

Before | start, I'd |ike to enphasize
that this is the first topical reconbi nant grow h
hornone at this stage of devel opnent for treating
the diabetic ulcer. This is a preserved multi-dose
gel formulation. This formulation is also
consistent with 1994 FDA tri-center publication
gui del i ne, applied once daily.

As you know, this is a nmulti-dose
formulation. 1'd just like to spend few m nutes
with you, try to give you the points considered
during the earlier pharnaceutical devel oprent.

Mul ti - dose consi derati ons focus on



two main areas. One is the tubes or contai ner
closures. The tubes are selected with snall
orifice, to mnimze any potential environnenta
contam nation. These tubes al so have coll apsible
nature, so once drug is renoved, they remain
depressed, wll not create suction. Once again, is
mni mzed any potential contamnation during use.

The second nost inportant points in
terns of formulation and nulti-dose consideration is
sel ection of the preservatives. The selection of
preservative is inportant to maintain effective
| evel of preservative activity. For Regranex ge
the preservative agents are selected with the
properties as bactericidal and fungicidal.
Bactericidal and fungicidals are agents, kill both
pat hogeni ¢ and nonpat hogeni ¢ bacteria and fungi,
respectively.

Low bi oburden nature and the
preservative characteristics is nonitored by two
studies. The first one is mcrobial [imt -- in
sinple word, it's bacterial contained. The second
one is preservative effectiveness. Starting with
mcrobial limt test, is the test for estinating
nunber of viable aerobic mcroorganisns, as well as

absence of designated mcrobial species. Those are



l'isted up here.

I'd just like to point that what the
USP gui deline is proposing and what are the Regranex
specifications. USP guideline suggests |ess than
100 CFU or colony-formng units per gram The
Regranex specification is tighter, is less than 10
CFU per gram Let ne share the results generated so
far on Regranex gel, data generated on routine
basi s.

So far we have experience of 36 | ot
manuf actured, all nmade Regranex specification, which
is less than 10 CFU per gram as well as no
m croorgani smrecord. This supported | ow bi oburden
nature of Regranex gel. In terns of preservative
ef fecti veness, preservative are added for multi-
dose, multi-use fornmulation to inhibit growh of
mcroorganism In sinple word, this test is
performed to denonstrate effectiveness of
preservative, to ensure that preservative
ef fectiveness remai ns throughout the shelf life of
t he product.

For Regranex, we confirmed the
preservative effectiveness in three separate
studies. The first one is USP or United State

Phar nacopoei a gui del i ne whi ch invol ved single



m crobial challenge. The second study is nore
robust, which utilized multiple mcrobial challenge.
The third study is perforned based on Agency
request, which utilized mxed cocktail of organisns.

Starting with the first study, the
test which is defined in USP required a m crobi al
chal l enge of 105 - 106 CFU per gram an organi sm
which is specified in USP. In addition, we included
al so two additional mcroorganism which is
appropriate for this kind of formulation and
i ntended use. As per USP, once this inoculumlevel
have to be nonitored at the interval of seven days,
seven, fourteen, twenty-one, and twenty-one, twenty-
eight days. Let ne conpare the requirenent of the
gui del i ne as proposed in USP

The test nethod is neasured in terns
of the log reduction required. For bacteria part of
this test, USP required 2 | og reduction at fourteen
days. Regranex, once again, have tighter
specification: we like to see at forty-eight hours
a 3 1og reduction, or 1,000-fold reduction of
bacteria. For fungi, USP guideline require fourteen
days, no increase. For Regranex, we like to see 2
| og reduction.

So far, | described the test nethod



and the specification. Let's discuss the results.

Wen results is generated, is clearly
support that no mcroorgani smrecovered at forty-
eight hours. In terns of fungis, no organi sm
recovered at seven days, as well as no organi sm
recovered at twenty-eight days for both bacteria and
fungi, which include yeast and nol ds.

The second study is multiple
challenge. As | told you a few seconds back, is
very robust study. It require the same nunber of
m crobial organism which is 106, but in ten
successive mcrobial challenge within fifteen days
on the same gel product. Seven m croorgani sns used
for this study, which is again sane as |isted
bef ore, represent aerobi c and anaer obic
m croorgani sns, and nost commonly found in diabetic
ul cers.

The outcone of this test is again
consistent, as we sawwith the USP in terns of
bacteria: no organismrecovered at even twenty-four
hours, as well as no fungi recovered at seven days.

The | ast study, which required the
m xed cocktail -- these are the four organi sns used.
W have partial result available as of today: no

organi smrecovered at forty-eight hours. And test



i S ongoi ng.

Now | et ne do the brief production
history. So far, we have expense of nmanufacturing
36 lot, and all lot nake mcrobial limt, Regranex
specification. In summary, |ess than 10 CFU per
gram and no m croorgani smrecovered, as well as the
lots tested consistently, nade Regranex preservative
efficacy specification throughout shelf life. And
these lots are tested at initial as well as
ei ghteen-nmonth interval, which is beyond the shelf
life.

In summary, | would |ike to enphasize
one nore tine the mcrobial specification, as well
as the preservative efficacy specification, are
tighter than proposed USP gui deli ne.

In summary, 1'd like to conclude, and
with respect to pharnaceutical devel opnent, the
sel ection of the right tube, which really mnimzed
any potential mcrobiological contamnation, as well
as the right appropriate preservative system ensure
| ow bi oburden product throughout shelf life.

Now, these are data generated in the
| aboratory. 1'd just like to point out the simlar
situation, simlar also finding observed in clinica

studies: the patient treated with Regranex gel show



no difference in infection rate for those in
standard care. Therefore, I'd like to conclude that
nmul ti-dose preserved fornulation is well suited for
treating diabetic ulcer.

Thank you very mnuch for your
attention, and 1'd like to hand it over to
Jacquel i ne Coel I n.

LABELI NG AND CONCLUSI ONS

M5. CCELLN  Thanks, Basant.

In the final fewmnutes, 1'd like to
provide sone information related to the proposed
| abeling of this product and then summari ze our
clinical data.

Fromthe review of the factors that
affect healing, there are three points that are
noteworthy as it's related to the proposed | abel i ng.

First, good wound care is inportant
to ul cer healing.

Second, a consistent benefit has been
denonstrated in the popul ati on whi ch accounts for
the majority of diabetic ulcers.

And third, the concentration of
becapl ermn gel, rather than the quantity, is
associated with the efficacy of this product.

Qur data show that good wound care



practices are an inportant factor w th wound
healing. This is a point that we have noted
promnently in our proposed |abeling, and
specifically in our indications statement. In
addition, as Dr. Steed alluded to earlier, the

di stributor conpany, MNeil Pharnaceutical, wll
fund or support education for physicians and ot her
wound care practitioners in both debridenent and
good wound care practi ces.

In the presence of the inherent
variability of this patient popul ation, we have
denonstrated efficacy. And specifically, we have
identified a population with the nost consi stent
benefit, and this population is indicated in our
proposed | abel i ng.

What you can see fromthe photo on
the left is anirregularly shaped ulcer. For the
purposes of our clinical trials, we used
conputerized planinetry to get a preci se nmeasur enent
of these ulcers. In clinical practice, what we'l
nost |likely cone across is a length-tines-wdth
nmeasur enent of these ul cers, which gives you the
area of a square or rectangle. So this 5
centineters square that you' ve been hearing us speak

about today is equivalent to 7 centimeters squared



when it's neasured by length tines width. And this
is what is reflected in our proposed indication
statenent, which I'll show you in a mnute.

As Dr. Smell presented fromthe drug
usage data as well as the results of our clinical
trials, it is the concentration rather than the
quantity of gel applied associated with the
efficacy. Therefore, as Dr. Smell indicated, we
bel i eve neasuring this gel with sonme sort of
calculation is not necessary, and wll add
conplexity for the patient. Rather, we propose that
the gel be applied as a thin, continuous |ayer,
sufficient to cover the area of the ulcer, using the
qualitative measure, that thickness of a dine.

Fromthe total |abel package,
Regranex gel is proposed -- is indicated to pronote
the healing of full-thickness diabetic ulcers, which
are defined as through the epiderms and derms, and
represent the patient popul ation that we eval uat ed.

Regranex gel is safe and effective in
i ncreasing the incidence of conplete healing and
decreasing the tinme to conplete healing. The nost
consi stent benefit is seen in the diabetic ulcers up
to approximately 7 centineters squared, when

measured by length times width, which is what | just



reviewed. And that correlation is al so shown

el sewhere in our proposed | abeling. Regranex gel
shoul d be used in conjunction w th good wound care
practi ces.

Now | et ne bring you back to why
we're here in the first place: there are 16 mllion
people in the United States with di abetes.

Approxi mately 15 percent, or 2.4 mllion peopl e,

w |l have a diabetic ulcer at sone tinme in their
life. About a third of these are chronic ulcers.
And as we've heard presented today, this is a
serious condition. Conplications fromthese ulcers
can be linb- and |ife-threatening.

V¢ believe that Regranex gel wll
provide an active treatnent to neet this nedica
need. Regranex has been shown to be safe for its
intended use. The efficacy of Regranex gel, 100
m crogram per gram or 0.01 percent, has been shown
to be efficacious in our pivotal Ktrial. The
efficacy of Regranex gel, in specifically the 100
m crogram per gram concentration, is supported by
t he anal yses of the four studi es conbi ned.

In these studies, both pivotal K and
t he conbi ned data, we have shown a 10 to 15 percent

absol ute inprovenent in the anmount of ul cers that



heal. This correlates to approximately 30 to 43
percent nore ulcers that will heal in these
patients.

V'd like to thank the Coomttee and
the FDA for your consideration of the benefits of
Regranex gel, and at this tine we'd be happy to
answer any questions that you may have.

MR MGQJIRE W have tine for a few
qguestions. The Agency is going to set up their
proj ection apparatus, so there will be a little bit
of chaos over in that corner of the room just
ignore that. And if any of you, any nenbers of the
Comm ttee, have questions to direct to the sponsor
-- yes, Bill? Dr. Rosenberg.

MR RCBENBERG | have a question for
Dr. Smell. GCould we see your slide, | think 26 or
25 or 26 again?

M5. CCELLN.  Can you put up slide 26
fromJan's presentation?

MR ROSENBERG | think | didn't
understand it clearly. | just wanted a little help.
It shows, | think, the signs and basel i nes and
per cent age fi el ds.

MB. SMELL: Ch, it shows the --

MR RCBENBERG The square area of



ul cers, the baseline, as conpared to the speed of
healing. The three |ines.

M5. SMELL: The three lines? kay.

MR MAQJIRE Bill --

M. SMELL: Nunber 26.

MR MGQIRE Bill, you re not being
recorded. You' ve got to talk into the m crophone.

MR ROCSENBERG | beg your pardon.

['mjust -- this is the one. As |
understand it, the horizontal shows the ul cer size
in square centineters in the beginning. It |ooks to
ne --

M5. SMELL: Yes.

MR RCSENBERG It looks to ne |ike
your best results were those that were zero ul cers
at the begi nni ng.

(Laughter.)

M5. SMELL: Wll, they don't touch
that line. W did have ulcers within this range,
because this was nmeasurenent by plani netry, whereas
for entry they used length tines w dth.

MR RCSENBERG | nean, an ulcer --
we're tal king area, square centineters of a tenth --
| mean, of a mllinmeter square area. | just -- was

this -- | nean, are you happy with this slide? You



think this is valid data that was prepared the way
the other slides should have been? | nean, you're
wlling to say that this is a good slide?

M5. SMELL: Yes.
ROSENBERG  Ckay.

PERRY: | do believe that --

2 5 2

MGJRE ldentify yourself,
pl ease.

MB. PERRY: The lines that are shown
on this graph represents the results from our
| ogi stic regression nodel, so these |ines represent
the estimated healing rates throughout the whol e
range of ulcer sizes, from-- fromslightly |ess
t han one square centineter through the range of 10
square centineters.

MR RCSENBERG | see. So these are
not -- this is not a data slide based on
measur enents of ul cers.

MB. PERRY: These are not the actual
nmeasurenents of the ulcers. These are the results
fromour |ogistic regression --

MR RCSENBERG | see.

MB. PERRY: -- nodel that show what
the estimated healing rates woul d be.

MR RCSENBERG | see. So if there



was a tenth of a mllineter size ulcer, you predict
it would have done very wel |

M5. PERRY: Correct.

MR HASH MOTQ This is the probl em
You say it's estimated incidence. That's not
estimat ed i nci dence.

MB. PERRY: Those are the estimated
percentage of patients that woul d expect to be
heal ed.

MR MGQIRE D. Lavin

MR LAVIN Yes; Phil Lavin.

Coul d you draw on there what the
standard would | ook like as well, just with your --
with your hand, sort of show peopl e what the
standard woul d | ook |ike? Because that is a point
that will come up this afternoon.

M5. SMELL: The standard therapy had
a shape that was not parallel to these, but had a
st eep downsl ope and then cane to a near parall el
beneath these three lines. There was sone -- based
on that transecting or crossing these lines, there
were obvious interactions that occurred in this | ow
range of ul cer size.

MR LAVIN Yeah. And just to finish

off the point that | was trying to get at, the point



that that raises, is that in Study 2 you saw an
absence of significance in terns of the incidence of
conplete healing. | believe it was 36 percent

agai nst 32 percent. And the point that | wanted to
make there is that if you | ook at the popul ation in
Study 2, in terns of the size of the Il esions, they
were all principally -- | guess the average was
around 1.3 to 1.5 square centineters. So therefore,
that would -- that difference would -- that absence
in that level of size of Iesion would not |ikely be
significant in that Study 2, sinply because of the
results of this logistic regression.

MR MGIRE A last question before
we go to the Agency?

MR WLSON | don't think that --
thisis Dr. Wlson. | don't think you presented it,
but in the information that | received, the baseline
data, about 79 to 90 percent were white. Wat was
the remaining 10 percent in terns of racial
conposi tion?

M5. CCELLN.  They're going to pull
t hose nunbers out.

MR WLSON And are there any
reasons to believe that racial factors may affect

wound healing? | know -- 1'm an opht hal nol ogi st,



and specifically in glauconma, and we believe that it
does, in that field. And I'mjust wondering if in
this field whether there's any reasons to believe
that racial factors, specifically nmaybe sone of the
co-norbid conditions, vascular conditions and so
forth, that do seemto differ by race, could affect
wound heal i ng.

M. CCELLN  Dr. Robson would like to
address that.

MR RCBSON |'mDr. Robson fromthe
Uni versity of South Florida.

W' ve actual |y | ooked at that over
multiple clinical trials with cytokines, and have
not been able to show that. Now, the underlying
vascul ar problens that you' re tal king about, in nost
of these controlled clinical trials were elimnated,
because we either used TG or, in sone studies,
perfusion studies. And therefore, we may have
elimnated that. But if we did regression curves
based on race, on any of the clinical trials we've
done, and when we added themall up, we were not
able to show that difference.

MR MGIRE Just the |last question
will be Ms. Cohen, and then we'll go on to the --

to the Agency.



M. COHEN  Thank you. Thank you for
that question, because | wanted to ask it al so, and
| don't think we really got a full answer.

Who is responsi ble for good wound
care? And have these patients been seen four or
five nonths after the wound recovered?

M. SMELL: The primary investigators
in these studies, as well as any sub-investigators
that were seeing the patients, were responsible for
del i vering the good wound care, which was clearly
defined prior to their beginning the study. The
patients were seen at three nonths fol |l ow ng
healing, as the conpletion visit with those primary
or sub-investigators.

M. COHEN Wien this creamhits the
mar ket, how certain are you going to be that the
patient is going to continue wth good wound care,
if you' re dependi ng upon consurners?

MB. CCELLN  (ne of the things that
we believe goes in conjunction with the Regranex
product is nedical education. And we, as a conpany,
are prepared to support mnedical education, to help
trainin this field.

MR MQIRE | think -- thanks very

much. | think we'll go on with the presentation



fromthe FDA
Dr. Stronberg.
ACGENCY' S PRESENTATI ON
SUBSTANCE Bl QAVAI LABI LI TY AND BI CBURDEN
KURT STROMBERG M D.

MR STROMBERG (Good norning. M
name is Kurt Stronberg. | amthe BLA commttee
chairperson for this product.

Il will reviewthe drug substance, the
bi oavai l abi lity, and the | ow bi oburden nature of
this product. And to avoid redundancy, it wll be
brief, since much of this was covered by Dr. Sharna
and Dr. Mistoe.

Now, if this | ooks conplex and
uninterpretable to you, it has served its point.

(Laughter.)

This is a slide fromJeff Davidson in
which he attenpts to, on the ordinate, describe a
response, and over the abscissa, the |l ength of days.
And this is for an acute wound, and it progresses
t hrough stages: clot fornation, resolution,

i nfl ammat ory phase, granul ation tissue phase to
provi de a foundation over which epithelialization
can occur, a matrix devel opnent |eading to

renodeling. Qowth factors are involved in this



process and are players in the orchestration of this
growt h factor cascade.

MR THOVAS. Could you focus the
slide alittle?

MR STROMBERG |'mnot sure you'd
learn nore if it was focused.

(Laughter.)

In any event, could we have the next
slide, which I'Il push nyself.

Now, grow h factors are involved in
this process, and there are many that have been
proposed; we have seven or eight here. Each has its
own functional area of activity.

Platel et-derived growh factor's
focus is on the fibroblast. PDG- nediates tissue
repair through mtogenesis of nesenchymal cells --
nanel y, dermal fibroblasts, snooth nuscle cells,
capillary endothelial cells, chenpo-attraction of
these cells, including nonocytes and neutrophils,
and through the induction of extracellular matrix
and the induction of netall oproteanases.

Now, we've all cone to the wedding,
but we haven't net the bride. PDG is a basic
cationic, hydrophobic dinmer resulting from A-chain

and B-chain formation, in which the dinmer formis



required for biological activity. There are

numer ous cystine residues, leading to inter- and
intrachain disulfide bonds. There are then three
dimer forns: AA AB, and BB. These chains are 50
per cent honol ogous in amno aci d sequence, reside on
different chronosones, and as ligands, interact with
the tyrosine receptor, kinase PDGF receptors, either
al pha- or beta-type, thensel ves residing on
different chronosones. The point to carry here is
that the BB isoner is the nost broadly reactive
ligand for the PDG- receptor, interacting with

al pha- al pha, al pha-beta, and bet a- bet a.

W've all heard of its low-- this
product's | ow bi oburden, preserved, multi-use
nature. So I'lIl progress to why we feel that a | ow
bi oburden, preserved, multi-use product is
accept abl e.

First, the exception to the sterility
requirenent is permssible by legislation. And as
we' ve heard before, it's in accord -- in accord with
an FDA tri-center 1994 article. And we al so know
that the topical, chronic cutaneous ulcer indication
neans that it is a highly contamnated surface.

And at this point | want to correct

an error that | becane aware of with a di scussi on



with Dr. Robson this norning, in that the
quantitative mcrobiology studies are done at a
ten-fold dilution series, rather than the one to two
or one to five dilution studies which | understood.
And consequently, bacterial balance is even greater,
inthat it sinply states that there is no growh at
the 106 dilution. So this can go all the way up to
a mllion organisns, and yet still it is considered,
fromthe clinician's point of view, to be adequately
debrided and ready for treatnent.

Thirdly and specifically to the
product, this aseptic nmanufacture is -- we have
heard |l eads to a result in the mcrobial limts test
which is below the | evel of detection in al
Regranex logs to date. W' ve heard about the
preservative system and nost inportantly, that
there is no observed difference in the clinica
i nci dence of ulcer infection between the
standardi zed care and the pl acebo or product arns.

As to bioavailability, we' ve al so
heard that in the clinical trials there has been no
increase in the PDG- plasna | evel s after topica
application of the product to patients with Stage
[l or 1V diabetic ulcers; hence, Regranex treatnment

resulted in negligible systemc absorption.



I nowwant to list the actual people
fromthe FDA's point of view who have done all this
work for these two BLAs: on the Chiron side
[ phonetics]: Janice Brown, Becky Hackett, QG bbs
Johnson; for Regranex: Debra Bower, Louis Marzella,
Carol yn Renshaw, Jawahar Duare; and then those that
have worked on both: Mrnal Chapico, M chael
Faunt | eroy, Mercedes Sarabi an; our supervisors:

Davi d Fi nbl oom Karen Wiss, Bill Sweedernman, and
particularly we want to thank the Center for Drugs
and Tracy R ley for setting this up.

| would now like to turn this over to
Dr. Louis Marzella, who will review for the FDA the
clinical and safety data.

CLI NI CAL AND SAFETY DATA
LQUJ S VARZELLA, M D., Ph.D

MR MARZELLA: (ood norning, |adies
and gentl enmen, M. Chairnan, distinguished nenbers
of the Commttee.

The purpose of this presentation is
to discuss the efficacy and safety of becapl ermn.
The main objectives are to review the key findings
fromthe clinical trials and to discuss the Agency's
interpretation of the findings. In addition, in

this presentation we will review and set the stage



for the questions that the Agency is posing to the
Commttee. | will attenpt to provide the rationale
for the questions.

May | have the next slide?

It is helpful to once again review
the -- provide an overview of the efficacy and
safety studies. This slide indicates the -- in the
first colum, the shorthand notation for the
studies, in the next colum the nunber of subjects
and roles are listed, and finally the treatnent arns
are |isted.

The F Study was a Phase 2 study which
conpared the 30 mcrogramper gramformnulation with
t he vehicle.

The K Study was the pivotal Stage 3
study in which the 30 mcrogramand 100 m crogram
formul ati ons were conpared to vehicle.

The 001 Study, as you've heard, was a
Phase 2 vehicle effects study. The study was
essentially designed to denonstrate that vehicle was
an appropriate control and that vehicle was not
harnful for wound healing. As you've al so heard,
this trial also included, for the purposes of
enhancing enroll ment, a small 100 m crogram per gram

formul ati on arm



Finally, the last study is the 002
Study. And again as you've heard, this was a
quality of life and pharmaco-economc study, a
rather large study in which standard of care was
conpared to the 100 m crogram per gram formul ati on.

The study subjects you' ve heard at
I ength about. They're patients w th diabetes
nmellitus. In the sponsor's presentation it was
enphasi zed that the word "chronic ul cer" and
"diabetic ulcer" was enphasized. | think it's
appropriate to make the point that these ulcers were
neuropathic. As you' ve heard from previ ous
di scussions, this excludes a nunber of patients that
have vascul ar insufficiency.

The other point that | wish to
enphasi ze is that the area of ulcers ranged between
one square centinmeters to |l ess than 100 square
centineters. And the -- on this basis, the efficacy
anal yses that the sponsor di scussed, which are based
on -- not on the intent-to-treat popul ation, but on
subsets based on baseline ul cer area, are considered
-- are to be considered exploratory.

Finally, the third point that I w sh
to enphasize in this slide is the staging of the

ulcers. As we've heard, there are -- there's a | ot



to be said for using descriptive terns for these

ul cers.

If I may have the next slide --

| would |like to enphasize that in
this particular trial, patients with Stage 111 and

Stage IV ulcers were enrolled. And the critica
distinction -- and this will be the topic, by the
way, of a question to the Coomttee. The critical
distinction here is that the definition of "ful

t hi ckness" for Stage |1l ulcers is not sufficient,
because it doesn't take into account the critical
conponent, that invol venent of subcutaneous tissue
i s invol ved.

As Dr. Stronberg indicated -- and
this is an inportant point, because as Dr. Stronberg
i ndi cated, PDG- is nytogenic for nmesenchynmal cells.
And so based on the biology and the nmechani sm of
action of this drug, and based on preclinical data
as well as published clinical trials that appear in
the literature, it is -- it is inportant to
enphasi ze that this particular growh factor is not
expected to be active in shallowulcers. And it's
al so not expected to be active, perhaps, in ulcers
that heal primarily by re-epithelialization

If I may have the next slide --



The i ssue of dosing is another issue
that | would like to highlight, because it forns the
basis of a question to the panel. And the question
particularly at hand is the question of neasured
dosi ng versus non-neasur ed dosi ngs.

In three out of the four clinica
trials, the dosing was applied in a nmeasured fashion
by calculating the area of the ulcer and dividing by
four. And in this manner, during -- at each of the
visits the anount of becaplermn to be applied to
the ulcer was recalculated. And it was the aimthat
-- the aimwas to achieve a 2 or 7 mcrogram per
square -- that should square centineters for the 30
and 100 m crogram formul ati ons.

In only one of the trials, the 002
trial, the directions for usage were descriptive,
and a thin layer of gel, a thickness of a dine, was
appl i ed.

Now, in the presentation, the sponsor
drew the conclusion that the anount of drug was not
correlated with outcone. | think that an additi onal
interpretation of the data is actually that the
question is still very much unresol ved.

The very first slide that the sponsor

i ndi cat ed, whi ch conpared nean use, showed that for



the 100 mcrogramper gramfornulation, with
conparing the K Study to the 001 to the 002, there
was a progressive increase in anmount of drug used.
And this correlated with a decrease in activity of
t he drug.

The next slide that the sponsor
showed does nmake the point that -- on the basis of
anal ysis of the 100 m crogram per gram formul ati on,
does nake the point that the amount of drug applied
did not differentially affect healing in the various
-- in the various -- in the 100 m crogram per gram
formul ati on.

Addi tional data, which is presented
in the submssion in the BLA can also be used to
nmake the opposite point, particularly with the 002
Study, where an anal ysis of response based on the
amount actual |y used does appear to correlate, at
| east nunerically, with the outcone.

The basic point to be nade, then, is
that this issue is still unresolved, based on the
data avail abl e.

The next slide.

Standard of care, you've al so heard
di scussed at length, and this will be the topic of a

question to the Conmttee.



O particular interest is the issue
of non-wei ght-bearing. As you ve heard, in this
particul ar study, appropriately, non-weight-bearing
was customzed to the particular patient. And the
question that we will pose to the Commttee, given
t he di scussions we've heard of contact casting, is
whet her the Committee believes that the optinal
standard of care to denonstrate the activity of
becapl ermn was used for all the types of plantar
ul cers, irrespective of anatomc | ocation.

Next slide, please.

As you' ve heard, again the efficacy
out cones where the prinary outconme was the incidence
of conplete closure, clearly an objective outcone.
The mai n secondary outcone was tine to ul cer
closure. And this was very predictive, and
correlated generally well with the primary outcomne
neasur e.

The other main -- secondary outcone
neasure was relative ulcer area, defined as area at
end point over area at baseline. This particular
out cone neasure did not correlate well with the
primary end point, and it was not that predictive.

The issue -- the issue of ulcer

recurrence, again is an issue that you' ve heard



di scussed at length, and the reason for bringing it
up is to highlight the fact that this brings the
issue of durability of benefit. And there are two
i ssues to be considered here.

Ohe is whether the treatnment, the
experinmental treatnent, differentially affected
ulcer recurrence. And it did not.

And the other issue is also that the
ul cer recurrence bears on what we would like to
define as durability of benefit. And in the
sponsor's estinmates of clinical benefit, the
recurrent -- the ulcer recurrence was not factored
in. And this accounts for sone of the differences
in the estimates of benefit that you will hear from
t he sponsor and the Agency.

For the efficacy analysis, again Dr.
Smell indicated an intent-to-treat -- intent-to-
treat analysis was done. For the primary end point,
a logistic regression was done; for secondary end
poi nt, a Cox proportional hazard anal ysis was done.
And basel ine ul cer size, center, and treatnent were
sonme of the other co-variants.

| think the point to enphasize here
is that the anal yses were all pre-specified, and the

sponsor conducted the anal yses as per protocol.



Next slide.

Drug treatnent and conpliance is an
issue that |1've already alluded to, and | bring this
slide up to enphasi ze the definition of "percent
drug conpliance": nedication weights are obtai ned
at each visit, and the anmount used, conpared to the
amount whi ch was prescribed, was conpared and
mul tiplied by 100.

Now, with regards to the trial
conduct and anal ysis, the bioresearch nonitoring at
CBER i nspected sel ected study sites, and no probl ens
were identified. So the conduct of trial is
consi dered to have been good.

Wth regards to the efficacy and
safety analysis, the other inportant point to nmake
-- to make is that the -- and again, the analysis
was performed as per protocol, and they were
confirmed i ndependently by CBER

Wth regards to the discussion of the
efficacy of results, the Agency will enphasize the
results fromthe conbined data, froma
strai ghtforward conparison of the incidence of
closure in the conbined data. | wll also discuss
the outcone of the 30 and 100 m crogram per gram

fornmul ati on across studies, and highlight the



variability of response, and conpare that to the
magni tude of the treatnment effect. And this
conparison, then, will bring sonme inplications to
bear regardi ng sanpl e size.

As the sponsor indicated in their
presentation, co-variant analyses are interesting to
view -- to anal yze co-factors which are responsi bl e
for healing -- for healing, of which we have heard
there are nmany, were also inportant to conpare to
| ook for potential baseline inbal ances.

And finally, again, the nmanner of
application of drug will be di scussed.

Next slide.

In the slides to follow, the -- at
each colum, the treatnment arns will be indicated.
They are -- they are standard: vehicle, 30
m crogram per gram and 100 m crogram fornul ati on.
The first colum indicates the shorthand notation
for the studies. And the -- in the rows, then, what
is shown is the proportion of subjects that heal ed,
and bel ow, the percentage, the proportion by
percent, is shown. And at the bottom then we have
again the summary of all the data, show ng what the
proportions were in all of the different arns.

The first contrast, treatnment



contrast, that 1'd like to highlight is the
conpari son between the 30 m crogram per gram
formulation and the vehicle. In the F Study, the 30
m crogram per gramwas shown to be efficacious. In
the K Study, that, the statistical significance of
the treatnment effect, was not confirmned.

Next .

The next conparison that | would |ike
to highlight is the conparison between the 100
m crogram per gramfornulation and the vehicle. In
the K Study, this, this formul ation, was shown to be
efficacious. In the 001 Study, which as you' ve
heard before, was not powered for efficacy. The
results are consistent with activity for that
becapl erm n fornul ation.

The next slide highlights the
contrast between the 100 m crogram per gram
formul ation and standard of care. 1In the 001 Study,
the 100 m crogram per gramfornmnul ati on was shown to
be efficacious. 1In the 002 Study, the significance
of the treatnment effect could not be confirmned.

Next slide.

This slide highlights the ranges of
treatnent effect which were observed, the ranges of

out cone whi ch were observed in each study arm And



the point to be nade is that the range is relatively
| arge. As one can see, for the vehicle, it ranges
-- the outcome, the proportion of subjects with
closure, ranged between 25 and 36 percent. There
was a significant -- there was a range of between 36
and 50 in the 100 m crogram per gram formul ation.

The other point to enphasize is al so
the variabl e nagnitude of the treatnment effect.
Again | ooking at the F Study, one can see roughly a
23 percent treatnment effect. In the K Study, that
treatnment effect is approxi nately one percent.

Next slide.

And so on. So this slide, then
summari zes the issue of variability, and indicates
that the variability was |arge, was present in each
of the four study arns, it was fairly consistent in
the range of about 10 to 13 percent, and the --
there was also a range in the size -- in the range
of the becaplermn treatnent effect. These are
maxi mum maxi num effects, which were observed in
absol ut e nunbers.

Therefore, given the magnitude of the
effect and the variability, then this speaks to the
need for large sanple sizes to denonstrate efficacy.

Now, the -- it's informative to | ook



at the factors and co-variants which affect wound
healing. As has been discussed at length this

norning very eloquently, a lot of these factors do

affect healing. And these -- not surprisingly, al
of these factors -- about sixteen of themwere
anal yzed by the sponsors -- did correlate with

outconme. And a nunber of these factors al so were

i nbal anced at baseline, and adjusting for these

i mbal ances in the -- in the analysis did affect the
magni tude, the significance of the treatnent effect,
in any direction one chooses. So the point to be
made, then, is that these anal yses are post hoc
analysis. And the best analysis to do is an
intent-to-treat analysis.

Let me show you an exanple fromthe
next slide, showi ng the effect of infection control
on treat- -- the significance of the treatnent
effect.

This is for the F Study. And the
slide makes two points: one is that there was an
i mbal ance in infection control that favored the
becaplermn arm and the other point to be nade is
that the presence of infection control correl ated
w th healing.

And at the bottom then, the point to



be nmade is that if -- again, if this co-variant is
co-factored in the analysis, that the significance
of the treatnment effect di sappears.

Again, the point to be nmade is that,
given relatively snmall trials, and given the nunber
of factors that influence healing, that it's not
surprising that, due to chance effects al one, that
sone i nbal ances nmay be present at baseli ne.

Next slide.

However, before | go to the next
slide | would Ii ke show an overhead which al so
speaks to the -- to the consistency of the -- of the
treatnment effect. And what the -- the point that
the overhead will nake is that if one | ooks at the
point estimate of the treatnent effect, that the
point estimate is always positive. So despite --
despite the fact that statistical -- statistica
significance was not denonstrated in each trial, the
point estinmate was al ways positive.

And even if we cannot see this slide,
I will just -- I will just nmake the point it's --
for the advisory panel, the slide is in your
briefi ng package.

What it shows essentially the

confidence intervals around the point estimates, and



nmakes the additional point -- it makes the
addi tional point that the --

I'mreally grateful for the effort,
Dr. MIlIs.

Again, as | was indicating, what this
shows is the point estinmates of the treatnment effect
and the 95 percent confidence interval along those
estimates. And the point again that | was nmaking is
that the treat- -- there's consistency of the
treatnent effect. It's always on the positive side.
And for further evidence of consistency is the fact
t hat even when the confidence intervals include zero
and beyond, that the -- nost of the range is on the
positive side.

Thank you very nuch for the overhead.

V¢ then cone to the question, then,
of, given what we know fromthese, fromthese
clinical experinments regarding the nagnitude of the
effect and the variability, if one were to try to
reproduce the efficacy data, a rather |arge study
woul d be required. And this, then, raises the
question of whether one | arge, adequately powered
study is preferable to several studies, and to
enpl oyi ng ot her approaches, such as trying to

perhaps further use stricter entry criteria to try



to control the trenendous variability which we have
heard exists in these kinds of trials, and which was
denonstrated by co-variant anal ysis.

Next slide, please.

Now, I will nowturn to the
definition of the nmagnitude of the clinical benefit.
And the nagnitude of the benefit has inplications,
nunber one, for the sanple size that is required to
denonstrate efficacy in these types of studies, and
also in defining what the clinical benefit is. And
you have heard in the sponsor's presentati on some
nunbers which will slightly differ fromthe studies
that the Agency is presenting.

And the differences are basically
based on the fact that the sponsor is including in
their analysis the results of the pivotal study, as
wel | as using post hoc anal yses which are based on
subpopul ati ons, based on the -- based on baseline
ul cer area.

In the analysis of benefit by the
Agency, the enphasis will be on a straightforward
conpari son of the incidence of closure across al
four studies. The concept of also "durable benefit"
will also be used by the Agency to define "benefit."

And | would |Iike to enphasize that ul cer recurrence



is not part of the prinmary end point, but was --
there it was captured at three nonths after wound
closure. But the Agency feels that it is
appropriate to help define the benefit of the

pr oduct .

In addition, the Agency is also
enphasi zi ng absol ute nunbers, whereas the sponsor
also is nmentioning relative nunbers, which are al so
hel pful to know about.

And finally, the Agency is conparison
bot h conpari son with vehicle, which perhaps is the
best conparison froma clinical trial design, as
wel | as the standard of care.

Now, the reason -- this slide shows
the reason why a | ook and approach to define
"efficacy" -- to define "magnitude of benefit" based
on the conbined data i s perhaps necessary.

In the pivotal trial, the -- again,
the efficacy of the 30 mcrogramfornul ation, the
statistical significance of the treatnment effect was
not confirmed, but the efficacy of the 100 m crogram
per gramfornul ati on was shown.

In the vehicle safety study, the
Agency's concern regardi ng the appropriateness of

the -- and safety of the vehicle were satisfied, but



the study was not designed to show efficacy of the
100 m crogram per gram formul ation.

Finally, in the pharnmaco-econom c
study, which was an 002 study, which was a | arge
study, the statistical significance of the 100
m crogram per gramtreatnent effect was confirmed.

Next slide.

Therefore, the Agency, then, is
| ooki ng at estinmates, using conbi ned anal ysis of
four studies. In their presentation, the sponsor
al so used these values. And the use of the val ues
are really nethod-dependent, and each net hod has
really its strength and weakness. So the Agency is
staying away fromdescribing the statistica
significance of these types of analysis.

This is, then, a straightforward
conpari son of the incidence of closure in all four
efficacy studies. The incidence was about 43
percent in Regranex, and 33 percent in vehicle, so
that the absol ute difference between those two study
arns i s about 10 percent.

If one conpares, then, the 100
m crogram per gramfornul ati on of Regranex to
standard, one obtains a figure of about 15 percent

in absolute nunbers. And in relative nunbers, this



is -- in the case, for instance, of Regranex versus
vehicle, we're tal king about 30 percent relative
di fference.

If one then factors in, as |
indicated earlier, the issue of ulcer recurrence --
and the next slide will showthat in nore detail --
the incidence, we've heard, was about 30 percent in
all arns, and indicating that treat- -- that healing
was not effective in the becaplermn-treated arns.
The durable clinical benefit that one obtains is an
i nci dence of -- absolute incidence of about 7 to 10
percent -- 7 percent again conpared to vehicle, and
10 percent conpared to standard of care.

Anot her point that | wuld like to
enphasi ze at this point is the issue of -- we've
t al ked about theoretical concerns about the
appropriateness of the ulcer stage in which
becapl erm n should be used. | would like to
enphasi ze that there was no evi dence of pathol ogic
heal i ng, such as -- such as, for instance, either
ineffective or hypertrophic healing in these
patients.

The next slide.

Then the final issue is the -- with

regards to efficacy, is the issue of non-neasure



dosing. And as | alluded earlier, the Agency
regards this issue as being unsettled, and that the
-- the phenonenol ogy we have is that in the trial
wher e non-neasured dosage was used, the hi ghest nean
excessi ve usage of drug was applied, and the | owest
efficacy was denonstrated, as conpared to trials

whi ch used neasured doses.

The other point to be nade is that
there was al so considerabl e individual variability,
bot h under- and overdosing, seen in all trials. And
the -- one expectation mght be that the variability
would likely to be even nore extrene outside of
clinical trials, so that there mght be the
possibility of perhaps uncertainty about how to use
t he product.

In view of these uncertainties, the
Agency i s proposing that information on neasured
dosing be included in the | abel.

The next slide.

Ve woul d, then, find -- concl ude
regarding safety and tolerability of the drug, and
our -- the Agency's anal yses were essentially in
agreenent with those of the sponsors.

G particular interest in these

anal yses was the incidence of infections because of,



in part, the fornmulation of the product, and in part
because of the -- this was one of the nost inportant
concerns in a topically applied product. And if
anyt hi ng, obviously these studies were not powered
to look at the incidence of these events. But if
anything, there was a trend, as one woul d expect
fromulcers. Froman increase in incidence of ulcer
and decrease in tinme to ulcer closure, there was, if
anything, a trend towards decreased nunber of
infections in the becaplermn-treated arns.

There are a nunber of deaths in these
patients which were essentially related to the
under | yi ng di sease state, and there was no inbal ance
t hat was apparent.

Sone ot her theoretical concerns, as
t he sponsor indicated, were neopl asns, due to the
fact that this is a growth factor and potentially
could pronote growth of neoplastic tissue. This was
not -- this concern was not denonstrated in the
clinical trials.

There was al so theoretical concerns
related to potential effects of this product on, for
i nstance, arthromtous plaques. But the -- but as
was di scussed earlier, essentially this product is

not bi oavailable systemcally. And indeed, the



safety data with regards to this theoretical concern
was entirely benign.

Application site reactions were not
-- were not of concern.

Again |1'd |ike to enphasize the
nunber of subjects which were studi ed, which was
about 1,000 for the safety dat abase.

Wth regard to the issue of
anti bodi es to becaplermn, no neutralizing
anti bodi es were denonstr at ed.

And the final slide, the concl usion,

t hen.

There appears to evi dence of
treatnment effect. The treatnment effect is not
statistically significant in all the studies that
were performed by the sponsor. Wth regard to the
observed magnitude of the treatnent effect, in
absol ute nunbers the durabl e benefit seens to be a 7
to 10 percent increase in the incidence of ulcer
closure. And the safety profile appears to be
beni gn.

Thank you

Dl SCUSSI ON
MR MGAQIRE WIll, w've finished in

very good order. | propose that we have about a



hal f hour of questions before we break for |unch.
And if it's acceptable to everyone, we coul d ask
bot h the Sponsor and the Agency questi ons.

Dr. Lipsky.

MR LIPSKY: | want to ask a question
about infection control. The terms been used
nunmerous tinmes. And neither this norning nor in any
of the docunents that | received has it been
defined. 1'd like to know --

I know that antibiotic therapy was
allowed during the study for a variety of reasons,
so that's probably part of it. But 1'd like to know
how it was defined, howit was neasured. And since
it appeared to potentially alter the outcone of at
| east one of the studies, | think it's critical to
know.

M. SMELL: Infection control --
infection control was defined post hoc whenever the
anal ysis was done, the exploratory analysis. And
basi cal | y, anyone who had a wound i nfection-rel ated
adverse event during the course of their treatnent
was consi dered not to have control. And anyone who
reached an average score of one, when we | ooked at
six different factors in the assessnent of the wound

that were signs of infection, on a scale of zero to



three, was defined as not having adequate control
So infection control is |ike the opposite of a wound
i nfection.

MR MGQIRE Yes, Dr. WIson?

MR WLSON If | understood Dr.

Har kl ess's previous comrent, he felt that the
etiologic basis for many, if not all, of these
ulcers on the foot were due to sone sort of
deformty in the foot. And being that marked f oot
deformty was an exclusion criteria, |I'mjust
curious as to how you defined foot deformty.

M5. SMELL: W had a scale for foot
deformties, where absence was one consi derati on,
and then it was mld, noderate, and narked. And
those were all defined in the protocol.

Ve did have 13 percent of our
patients with mdfoot ulcerations, and mld to
noderate Charcot. So even -- you know, not all foot
deformties were excl uded.

MR MGIRE Yes, Dr. Margolis?

MR MARALIS: And as was nicely
pointed out by Dr. Mller's slides earlier, post-
debri denent, these wounds are both deeper -- or
actual |y shoul d be deeper and shoul d be | arger than

pre-debridenent. Your 5 square centinmeters and full



thickness, is that prior to debridenent or post to
debri denent ?

M5. SMELL: That's the planinetric
area post -debri denent.

MR MQIRE Yes, Dr. Drake?

M. DRAKE: You know, |I'mstill a
little -- I"'ma little confused about the -- or
uncl ear about the concentration. CQearly, in your K
Study, the pivotal study, there was a statistically
significant difference between the 30 m crogram and
t he 100 m crogram

But if you look at just the F Study,
and that was inthe intent-to- treat slide you'd
showed, showed 48 percent healing on the
intent-to-treat versus in the F Study, which was at
30 mcrograns versus just 50 percent at the 100
mcrograns in your K Study. They were very simlar.

And then further, if you |ook at the
data that was presented by the FDA, where you had
the incidence of 100 percent wound closure in four
controlled studies, if you |look at all four studies,
inthe 30 mcrogramit was 40 percent and in the 100
mcrogramit was 43 percent.

So I'mhaving a hard time over the

whol e bal ance of all the studies, understandi ng why



you think there's so nmuch difference between the 30
and the 100 mcrogramdosing -- or concentration.

M5. SMELL: Ckay. The 30 m crogram
per gramconcentration did have a significant
difference in outcone in the F Study, as you stat ed.
Ve did explain that the inproved infection control,
whi ch was at an inbal ance at that study conpared
with the K the pivotal trial, may have hel ped add
to that.

In addition, keep in mnd that was
the first trial, the Phase 2 trial, and that group
of investigators were true subspecialists in wound
care. Therefore, they had, as a group, an
understanding of all the concepts of good wound care
in that study, and had defined for thensel ves and
defined the standardi zed care. So you woul d expect
inafirst trial, with that sort of intense group
that you woul d see excellent results, and if there
was any efficacy at all to be seen with the drug.

In the 30 mcrogramgroup in the K
Study, it still showed mninal positive effect over
the vehicle. But that group, again, was of various
subspeci alties: nmedical, surgical, podiatry, they
were all represented.

And Dr. Steed can give us sone



i nsi ght about the -- he worked exclusively with the
30 m crogram per gram concentration.

MR STEED Yes; Dick Steed. | was
in large part responsible for the group of
investigators in the 30 mcrogramstudy. | was the
princi pal investigator, and asked to suggest other
peopl e who m ght be good investigators. N ne of the
ten principal investigators were surgeons. They
were people -- they were names that you wll
recogni ze fromthe literature as very experienced
clinical investigators, had experience in clinical
trials. These were really a bl ue-ribbon group.

V¢ net and di scussed debri denent
bef or ehand and debridenent during the trial, and
this was a group of people who really spoke the sane
| anguage.

And | believe we took difficult-to-
heal ulcers. And | believe that if you have an
experienced group that can really -- that really
under st ands wound healing -- we showed a benefit in
the 30 mcrogramgroup. | believe that if you have
a wider variety of physicians across al
disciplines, that perhaps it takes the 100
mcrogram But we really did show a difference. It

was a blind trial; we didn't know



But we sat in a roomand argued about
debri denment for half a day. Those were a group of
very specialized investigators, who | believe were
able to bring out the effect even from 30
m cr ogr ans.

M5. DRAKE: Well, in followup to
that, then, if you have -- if you re going to use
100 mcrograns for the general approval process,
assumng that not everybody's an expert who m ght
use this drug, when you | ook at the total data,
where | assune there was that -- the FDA presented
the difference between the 30 mcrograns and 100
m crograns was only three percentage points, and
even that was only 33 percent over vehicle.

Now, ny question is, as you -- as you
expand your group of therapists, so to speak, you've
shown a distinct decrease between the 30 m crograns

and the 100 mcrograns by noving away from experts.

But you still had -- even in the 100 m crogram
group, | assune you had a certain degree of
expertise in your clinical investigators. |f you
open this w de open, do you expect -- would you

anticipate it to have even nore dilution in
ef fi cacy?

MR STEED. | only -- | can speak to



the 30 mcrogramtrial, and perhaps not to the 100.
But | can say that if you -- if you have a w der
group of physicians, | believe that an inportant
conponent of the programw || be education of
physicians. And the later trial involved other

di sci plines, other than just surgeons. And |
believe that if you educate the physicians at |arge,
as to what is standard wound care and how to use
this product, | believe you can see the results

achi eved with the 100 m crogram group.

And 1"l let Jacqueline answer that
further.

MR MGQIRE D. Mistoe.

MR MISTCE: Yes; | sawthe -- you
saw at the three-nmonth followup in your studies you
had a 30 percent recurrence rate, but that -- and
you indicated that you had a six-week -- estinated
si X weeks speeding up the tinme of healing. The
question is, what happened to the patients who had
not healed at the three-nonth follow up? In either
the treated group or the untreated group, did they,
any of those -- what percentage went on to heal ?
What percentage went on to anputation? And
basi cal |y what was their outcone?

And then | have anot her follow up



questi on.

M. CCELLN. | think Dr. Steed wll
address that question.

MR STEED | can speak for a clinic
It's distressing to have themnot heal, because
these are patients that hadn't healed in eight
weeks. They cane into this growh factor trial, and
the ones that didn't go on to heal, sone of themare
still a problem Sone of them have gone on to
anputation. But we really didn't have nmuch nore to
offer. These were patients, at least in the F
Study, where this group of investigators had really
exhausted their treatnments. These were patients
that had not inproved in eight weeks, so that when
we offered themthis, we had really tried the other
things that we know to do.

| can't give you nunbers, because |
don't -- | haven't gone back and | ooked at them
specifically. But | know the individual cases, at
| east at our site. Sone of them have cone to
anputation. Sonme of them have died, specifically
fromnyocardial infarction. | still have a couple
with ulcers that are still present, and they' ve had
a couple of facilitative infections that we' ve been

able to control



MB. SMELL: | can add to that. W
had an open | abel study to follow the Phase 2 and
the Phase 3 trial, as well as the vehicle effect
trial. And for people who didn't heal at the end of
the twenty-week trials, they were allowed entry into
t he open | abel studies, whether they were a study
ul cer or another ulcer that was full thickness. And
at the end of those open |abel trials, which ranged
in length fromeight weeks to anot her twel ve weeks,
about 60 percent of all the ulcers treated with the
100 mcrogram per gramconcentration of becaplermn
gel heal ed.

MR MQGQJIRE Dr. Lipsky?

MR LIPSKY: W' ve repeatedly heard
about the inportance of proper wound care, debriding
t he wound and renoving the necrotic material prior
to putting this substance on. | applaud the
conpany's deci sion to nove ahead w th physician
education. Nevertheless, we know that there will be
i nstances where this product will be applied to
wounds that have not been debrided or cleaned up.
Are there any data supporting that this is a safe
practice?

MB. CCELLN | think I'Il ask Dr.

Steed to present his debridenent data fromour Phase



2 trial. If you could put up Dr. Steed' s backup --

MR STEED. Wiile she's getting the
slide ready, | brought one additional slide wth mne.

After we had done the F Study, the 30
m crogram study, as we were | ooki ng back at the data
and di scussing it when Dennis Donohoe was here, we
tal ked about the fact -- and it was actually, I
believe it was Dennis who was first to observe that
the patients who were debrided, had nore frequent
debri denments, seened to heal better. Now, so we
decided to go back and | ook at the records. This
was done after the study was conpleted. It was not
an end point, it was an observation.

And so we | ooked at the office
records of every patients. So we |ooked at the
office note for every patient, every visit, and saw,
in nine of the ten principal investigators -- we
| ooked to see was the wound debrided, yes or no?

Now, prior to this study we had
agreed that before entry, we woul d have a vi gorous
debri dement whi ch woul d include necrotic tissue, al
the callus. And in fact, we excised the granul ation
ti ssue which was there, theorizing that it was not
good granul ation tissue -- if it were good

granul ation tissue, the wound woul d have heal ed --



so let's get down to a good cl ean base and start
agai n.

VW al so agreed that at each visit we
woul d excise the callus. Now, you heard from Fred
MIler that if you don't walk on it, you're |ess
likely to get callus. But sone patients still do
get sone callus. Because we didn't say at the
investigators' neeting "Please note the anmount of

debri denent," that wasn't noted. And usually the
notes said, "Wund debrided,"” or didn't say, "Wund
debrided." So we |ooked at every patient in the F
Study, and was their wound debrided, yes or no?

Now, there were ten centers invol ved
in that study. There were five centers that
enrolled ten or nore patients, and there were five
centers that enrolled fewer than ten patients. And
to reviewthese data, | would like to pull the five
centers that enrolled Il ess than ten patients, and
that will represent Center No. 3. The five centers
that were less than ten in the data were pool ed.

Now, this slide is very busy, but |et
me wal k you through this, because it nmakes a very
excel | ent poi nt about PDG.

Those six centers are |listed here as

-- the five that enrolled nore than ten, and the



five that enrolled I ess than ten are pool ed here.

VW | ooked at the followup office visits. Dd the
office notes say, "Wund debrided"? And so we

| ooked at it for the reconbi nant human PDG- patients
versus the placebo, which was the gel

At Site 1, after the code was broken,
15 percent of the patients receiving PDG had had an
office debridenment at their -- at 15 percent of the
office visits and foll owup, there was a
debridenent. In the placebo group, there were 19
per cent debrided, conparable groups.

So on down to Center 6, which had 81
percent of the office notes had a debridenent, and
t he pl acebo group, 87 percent were debrided.

Now, | ooking for PDG&, the nore
office visits where there was a debridenent, the
nmore likely you were to heal. And there's alnost a
direct correlation, and I |ooked at this and said,
"My God, it was the debridenent, it wasn't the
PDGF. "

But you nust | ook at the placebo
group. As you notice, the nunbers debrided per
pl acebo were al nost the sanme at every site -- very
close. The healing rate inproved with nore vigorous

debridenent, but it was not as dramatic as it was



with PDG-.

But look at this: despite the fact
that the percent debrided were the sanme, at every
site the healing with PDG- was about double: twenty
versus ten, fifty versus seventeen, sixty-four
versus thirty-six, fifty versus seventeen,
fifty-three versus thirty-two, and eighty-three
versus twenty-five.

So what we | earned was, nunber one,
PDG- worked at every site at about double the
healing rate. It about doubled it.

Al so, PDG nust be applied in the
context of good care. Now, | can't tell you the
degree of debridenment, and I can't tell you that
that represents good care. Wuat | can tell you is
t hat debri denment has sone effect.

But notice that even if you were the
site that debrided the |east frequently, you would
still double your healing rate for your site if you
used PDG, twenty versus ten. Now, you m ght argue
that you' d rather conme to Site 6 and get pl acebo
than receive PDG- at Site 1. But --

(Laughter.)

And that mght be true. But what |

would say to you is, no natter what site you



visited, if you were to be enrolled in that study,
you woul d have always fared better drawi ng PDGF as
opposed to drawi ng the vehicle gel, because it
doubl ed the healing rate.

So these data were coll ected
retrospectively, and I admt that. W don't have
data on the degree of debridenent, and | admt that.
But we did agree prior to the study on howto
debride these wounds initially and at the office
visit. Nne of the ten PIs were surgeons, they were
very good surgeons; you' d be happy to themfor your
doct or.

And | ooki ng back on this, this is the
cl osest thing we have to objective data on
debridenent, to say that it's of benefit.

The question conmes up, what about a
wound that doesn't get any debridenent? And that
w Il happen. But | would hope, as -- thisis atinme
of increased awareness of diabetic ulcers. | would
hope that primary care doctors, or others who don't
feel confortable debriding a wound, would | ook at a
wound, and if there's necrotic tissue or if there's
callus, they need to involve their surgical or
dermat ol ogi ¢ or podiatric colleagues to debride this

wound for them If you put it on with no



debri denent, | don't know the answer, but | believe
it may increase benefit. But certainly, we need to
educate the world that debridenment is inportant

treatnment of a diabetic ulcer, wth or w thout PDG-.

MR MGIRE D. Steed, while you're
still on your feet, do you have data like this for
the next study, for the K Study?

MR STEED. | do not. Jan Smell
m ght answer that, but | don't have those data.

M5. SMELL: 1'll address that.

MR MQGJRE Thank you.

Dr. Rosenberg had the next question

MR RCSENBERG | was just going to
ask Dr. Mller what his recurrence rate would be at
that nunber in his clinic.

MR MAQIRE | can't --

M5. SMELL: Could you repeat the
guesti on?

MR MQGJRE The question was --

MR RCSENBERG | asked what the
recurrence rate would be for healed ulcers at the
Ceisinger dinic.

MR F. MLLER The recurrence rate
for healed ulcers, | would suspect it is sonewhere

around 30 percent.



MR ROSENBERG And in that tine

frane?

MR F. MLLER No, | can't say
within the tine frame. |'mtalking about |ong-term
followup. | don't have that data at --

MR RCSENBERG This is rather quick,
you know, just what everybody el se is saying. The
magni t ude of change, dependi ng on who does it, seens
to be so nuch larger than the product in this case
-- you wonder. | nean, these were -- when we were
told that they could not confirmthe 30 m crogram
efficacy, you know, ny reaction is -- you know, |
would -- after hearing this this norning, you know,
|'d put Dr. Steed's clinic up ahead of whoever did
the K Study. And you just wonder about -- within
Dr. Steed' s study, the 30 mcrograns were good, but
that's being di scounted here now because of the K
Study, on which everything el se depends.

But in a setting in which how the
wound is cared for is of such extraordinary
i nportance, | just wonder how -- what we know about
the K Study investigators, and how nmany were there
and how did they do it and how were they chosen, and
how woul d they conpare, as has been suggested, with

practicing office physicians.



MR MGJIRE Wo wuld like to
respond to that?

M5. CCELLN  Jan.

M. SMELL: These were twenty-three
investigators, of various specialties. A handful of
themcanme fromthe F Study, but certainly the
mnority. W added podiatry, we added nore internal
nmedi cine. W did have one internal nedicine
subspeci alist, a diabetologist, inthe F Study. And
we had ot her surgeons represented: orthopedics,
vascul ar, general. W also had energency nedici ne
repr esent ed.

In general, not all of themthat are
investigators in these trials make, as a big part of
their practice, wound care, but they do see a
significant nunber of diabetic ulcer patients, and
were able to enroll a significant nunber during the
treat nent peri ods.

MR MQJIRE Bill, isthat -- did
you have your question answered, Bill?

MR RCSENBERG Wl I, ny question was
really why -- to what degree do we want to pay
attention to the F Study and the K Study? Again --

M5. SMELL: | think the F Study did

show us that becaplermn is efficacious, and what



the K Study did was take it into a real-world
Situation.

MR MGIRE Ms. Cohen, you had the
next questi on.

M5. COHEN Yes. 1'd like to talk
about the real world, if I may. | would suspect
that if this is marketed, everybody who has an M D.
by their nane is going to prescribe it. Are they
going to do -- be able to do debridenent? Are they
going to be able to spend the tinme, now that we're
dealing with HM>s and they can only spend so nmany
units with patients? And if sone is good, will nore
be better?

And as far as | can determne, the
clinical trials were done at optimm circunstances,
and | think, conversely, it should be in sone of the
wor st circunstances, and find out exactly what will
happen if 30 mcrogramor 100 mcrogram-- who knows
what a patient is going to put on? It says, "thin
film'; | think that's what they tal ked about.

So | have a lot of concerns in terns
of who's going to prescribe it and who's going to
foll ow through and who's going to do debri denent.

MR MGIRE |'msure the sponsor

has the sane concerns. D d you want to respond to



that Dr. Steed?

MR STEED Yes, | agree, and | have
simlar concerns about what happens when you go out
to the real world. But whether or not we use PDGF,
we still need debridenent. That's part of good
care. Fred MIler talked about that right fromthe
word go. And we need to educate physicians of al
di sci plines about the inportance of good wound care.
And if you're a primary care doc and you don't
perform debridenent, you need to get in touch with
your surgical colleagues, dermatol ogic, podiatric,
or general surgical, and have themavailable to
debride, because it is inportant. So | don't
believe that's a PDG- issue, | believe that's a good
care issue.

And I'mactually proud that they --
that there's an educational program associated with
this product, because we really need to educate
people on howto treat the diabetic foot ulcer

M. CCELLN  1'Ill add to that by
saying that in the proposed | abeling we do describe
debri denment and try to give an expl anation or
description of what good debridenent is.

MR MGQIRE D. WIson, then Dr.

Har kl ess.



MR WLSON | agree that -- or
addressing the question of efficacy, the appropriate
conparison is the vehicle versus the drug, and ny
question doesn't relate to that.

But | amcurious that in the studies
that had a standard treatnent arm and | think I'm
t hi nki ng of Study 001, the vehicle was substantially
better than the standard treatnent. And |'mj ust
wondering if there was anything in the study design
or anything in the way the patients were treated or
what ever that mght be able to explain this
di fference.

MB. CCELLN  (ne m ght suspect that
t he use of --

MR MQJRE Excuse ne; | just want
to put a friendly anmendnment onto your question to
save ne fromasking it later, and that is, | wonder
if the bacteriostatic or the preservative is

changi ng the mcrobi ol ogy of the wound.

M. CCELLN. I'Ill try to address both
of those, and I'Il ask Dr. Smell to try to assist
ne.

V¢ believe that there's -- there are

sone properties related to the gel that would all ow

the wound to stay noist, and may have had sone



beneficial effect beyond saline-soaked gauze
dr essi ngs.

And regarding the preservatives, we
don't have any data to support that there mght be a
-- any kind of bacterial effect in the wounds.

| think Dr. Smell may have nore to
add.

M5. SMELL: The only thing |I'd have
in addition to that again goes back to that
definition of "infection control." Because in that
standard care arm we did see a higher nunber of
wound infections during that treatnent course, and
that may have influenced that outcone, as well.

MR MQGQIRE D. Harkless and then
Dr. Mller.

MR HARKLESS: Dr. Rosenberg raised
t he question about recurrence. And if you | ook at
data, it suggest that there's a 25 to 50 percent
recurrence rate of ulcerations. And | have a
question on the tine to heal, also. Wat now? And
basically, | think you have to link the risk factor
structure function, lifestyle, and activity |evel,
as reasons that it also wll recur. And | wanted to
add that to the equation.

MR MAQIRE Gay. D. Mller?



MR C MLLER | have several
questions. | think they relate back to that slide
No. 25 or whatever it was, where you were | ooking at
the incidence of closure and you were | ooking at the
size of the wound. It begins -- ny questions begin
with the inconsistency of the definition of ulcer
staging in the use of diabetic ulcers and in the use

-- in the context of a pressure ulcer. Those

definitions are not -- not even cl ose.
And it goes on to say that -- | don't
think -- I'Il change that; | do think there's a

di fference between "closed" and "closure.”" And when
you tell ne it's a percent or rate of closure, that
does not inply that it's closed. Now, if you want
totell nme the percent of closed ulcers, then |'l
buy that slide up there. But in fact, people are
showi ng that because of problens with the
definitions of staging, | doubt seriously that you
can regress in a staging systemof nomenclature or
description. So you need to go back to sonething
i ke healing, described as a percent or rate of
heal ing, or a percent of closure, so -- and your
tabl es, et cetera, would go on, but now you woul d

| ook at sone kind of volunme change, with a

di mensi onal adjustnent in the planineter distance



around that wound itself.

So | have real serious problens wth
the basic unit of neasurenent that you're using.

That's further conplicated by things
where we acknow edge a set of fifteen or nore
co-factors that affect a very conplicated healing
process. You identified four or five that were, in
fact, different. And then the FDA called -- cane to
the conclusion that if you don't want to use those
co-factors to adjust your statistical nodel, then
the best thing to dois to run an intent-to-treat
analysis. That's absol utely foolishness.

So | don't believe that anal ysis has
an appropriate -- | don't know for sure whether or
not this is much nore effective than it's being
portrayed to be, or if it's less effective. But |
do know that if you conme along and tell nme that if |
adjust for infection, that the treatnment effect does
no |l onger exist, which the FDA said a few m nutes
ago, | better start |ooking at co-factors and
co-variant analysis, or I'min big, big-tine
troubl e.

Now, | think there's serious probl ens
with the anal ysis and the concl usions that are being

drawn. Thank you.



MR MQIRE Could we have a --

M5. SMELL: Can | address that?

MR MGJIRE Yes, please.

M5. SMELL: Ckay. Slide No. 26 in
ny presentation was the one with the logistic
regressi on nodel i ng.

MR C MLLER Yes.

M5. SMELL: Keep in mnd, in no case
did we show a percent of ulcer closure. Wat we
were | ooking at were the percents of -- or the
percent of the popul ation that had conpl ete closure
or conpl ete healing.

MR C MLLER True; | understand.

M5. SMELL: Ckay. And | agree that
volunme is the best measure for | ooking at healing
rates when you want to do rel ative ul cer vol unes --
that is the best way to look at it.

However, we did not do an accurate
vol ume neasurenent in the studies. W only | ooked
at baseline -- | nmean, at ulcer areas, length tines
width, as well as planinetry. So you don't have the
sane accuracy as the three-di nmensi onal vol une, which
you need to conpare healing rates.

This again is the estinated incidence

of conplete healing in the popul ation.



MR C MLLER Now, excuse ne. Are
you saying that your clinicians brought their
patients in on a weekly or biweekly basis, |ooked at
them and did not nake a clinical note of the size
of those ul cers?

M5. SMELL: Yes, they neasured the
depth, but it was a crude neasurenent with a cotton
swab. And they nmeasured the length times w dth, and
they al so docunented certain other characteristics:
signs of infection, and in sonme studies the quality
of granulation tissue, and other factors |like that.

M5. CCELLN. At each visit they al so
had traced the ulcer, and that's the size that's
based on the planinetry.

MR C MLLER Those don't sound

i ke crude neasurenents to ne, if you trace the

ul cer --

M5. SMELL: No.

MR C MLLER ~-- or if you neasure
the depth or if you looked at the -- and it's not a

bi g-tinme mathematical fornmulation to figure out a
good estimate of what that is.

["msorry, I'mnot trying to be
argument ati ve.

M. SMELL: Ckay.



MR C MLLER [I'mjust trying to

say what, it seens to nme, are sone very difficult

things --

M. SMELL: Ckay.

MR C MLLER -- are circunvented
here, and we can't develop a positive -- not a

positive, a definite position about efficacy.

M5. SM ELL: The point about infection
control is a good one. And actually, if you | ook at
it inadfferent manner for that Phase 2 trial,
where you | ook at the 100 percent healing or
conpl ete closure of ulcers within the group that did
not have adequate infection control, you still see a
significant separati on between the vehicle group and
the treated group, the 30 mcrogramgroup. There
still is a 19 percent separation. So while you
m ght | ose sone significance in the p-value, nainly
because of the size of the study, you still see a
significant difference in both the not adequately
control l ed and the adequately controlled, as you see
on this overhead.

MR C MLLER W saw the very | ast
slide you put up, where you were talking -- we saw a
graphic, classical effect of a co-factor.

MB. SM ELL: Yes.



MR C MLLER And if we can see
that there, and we can | ook at issues like this,
then | think those things ought to be built into
your nodel, and not just discard that informnation.
And | think you' d have a nuch cl eaner inference that
coul d be made.

MB. SMELL: W did do several nodels
with co-factors, with co-variables. However, we
weren't able to put all fourteen into one nodel.

MR C MLLER That was never clear
to me, why.

M5. SMELL: | think Dr. Perry m ght
better address that.

MR C MLLER O at |east a nodel
with those that were shown individually to be
significant.

M. PERRY: |'ll try to address your
question with how we handl ed the co-variants and
what we did. W examned all fifteen of those
co-variants in our |logistic regression nodel. And
what we found was that in all instances the prinary
contrast of interest, which was becapl erm n 100
mcrogramto vehicle, remained significant. In the
presence of those co-variants or w thout those

co-variants, the conclusion was the sane.



In the one instance, which was in the
F Study, where we did see a change in the p-val ue,

t he p-val ue, yes, changed, but that only served to
hi ghl i ght the inportance of good wound care, and
specifically infection control.

MB. CCELLN | think Dr. Robson al so
has sonething he'd like to add to this discussion.

MR RCBSON Dr. Mller, | agree with
a lot of what you said, and I want to suggest sone
i nconsi stencies between this and the problens with
t he Agency.

V' ve done a | ot of studies where
we' ve | ooked at vol une decrease over tinme. And if
it doesn't get to zero, the patient still has a
wound. And therefore, in a conbined neeting with
the Agency and the NNH and the Wund Heal i ng
Society, they came to the conclusion it had to be
cl osed, as you said.

And therefore, the end point on this
was that it was 100 percent heal ed, or closed. And
| think that nakes a big difference, because we're
now down, dependi ng on whose nunbers you | ook at, to
somewhere between 7 and 10 percent difference.

And 1'd like to go back to the

original nunbers. If that's 2.4 mllion people,



that's between 160, 000 and 240,000 pati ents who no
| onger have a diabetic ul cer because of the use of
this, added to their other treatnent, however good
or bad it nmay be, dependi ng on where they're being
treated. And | think that's very inportant.

MR C MLLER | hope you noticed
that | left the door open, because | don't know how
effective or non-effective that is. | don't have an
estimate of what your product can do. But | do
understand that it |ooks beneficial. It |ooks
beneficial. 1t looks |ike analysis could show a | ot
nore efficacy than it is. But | think we're a
mnute away fromHCFA telling us there's a
[imtation on alnost all kinds of care. And when
t hat happens, efficacy and cost-efficiency will, in
fact, play a part in that.

So |' madvocating a different end
point, and | think at |east we use concomtantly
with this.

MR MGIRE Ckay, we're going to
have one | ast remark fromDr. Mistoe.

Dr. MIler, never apol ogi ze before
[ unch for being argunentative. W have the whol e
af t ernoon com ng.

MR C MLLER Well, we'll nmake them



ook at it.

MR MGIRE D. Mistoe?

MR MISTCE: | don't know how | ong
this will take, but the -- so -- but | have seen
very little discussion of the 002 Study, which was,
in fact, a very large study with 125 patients, as
many patients in the treatment armin that study as
your pivotal study. You saw |lack of a treatnment
effect, at least lack of a statistical benefit. You
nmade sone di scussion of that.

But one of the things that concerns
me is the possibility that in that study, again, you
have an even | ess educated group of wound care
specialists, and so the reason you | ost effect was
in an even |less effective utilization. And
unfortunately, if we carried that out to the
community, we nay not see a benefit of PDG, if that
is in fact the case.

And | guess | would like to hear a
greater el aboration of why you feel that that -- |
nmean, have you excluded that possibility by, for
i nstance, analysis of the frequency of debri denment
or sone other ways to anal yze why -- why you didn't
see a treatnent effect in that very large study?

M5. SMELL: Ckay, the -- when we now



-- when we anal yzed the factors that affect healing,
the one that -- two of them-- actually three in the
study were inportant. Baseline ulcer area, as we
mentioned, across all trials was inportant, and al so
the protocol conpliance. And protocol conpliance is
really the evaluable for efficacy criteria that were
set forth in the analysis plans for the individual
trials prior to doing -- getting all of the data
cl eaned and evaluated. And this is an exanple
where, if you look at --

The popul ation with the nost
consi stent response is that less than or equal to 5
square centimeters. And renenber, they were all owed
to enter ulcers up to 40 square centineters in this
study. And also taking into account those who were
prot ocol -conpliant, this would excl ude peopl e who
did not fit the entry criteria, who didn't come in
for their study visits -- they were allowed to mss
a maxi mum of three study visits throughout the
course of fourteen visits -- and they weren't
conpliant with a non-wei ght-bearing regi nen. These
were all the factors that were taken into
consideration with protocol conpliance. And what
you actually see here is that that study gains

significance, a significant difference, of 33



percent versus 45 percent in vehicle to becapl ermn.

MR MISTCE: So in essence, that does
tend to support the hypothesis that in that study
there was an unusual nunber of non-conpliant
patients. Perhaps you could al so say that m ght
nmean that the investigators were the |east coomtted
or the least skilled, and that if you carry this
comunity, that could still be a problem that you
coul d have a washout of |ack of benefit because of
| ack of conpliance.

M. SMELL: WlIl, one of the other
problens in this study is, there's an inbal ance in
the snall est ulcer sizes as well, which may have
i ncreased the efficacy of our standard care, and
given an unfair advantage to that group, conpared to
all the other studies.

MR C MLLER Could | have thirty
seconds before we cl ose?

MR MGQIRE Wuldit wait unti
after lunch? 1'dlike to -- 1'd like to declare
that it's lunchtine, and cone back here at 1:30.
mean, everyone has |ots of questions.

(Wier eupon, | uncheon recess was taken
at 12:34 p.m until 1:34 p.m)

MR MQAQIRE (Good afternoon



The Agency has prepared a set of
interesting and conpl ex questions for the Advisory
Commttee. W have a -- we have a conplicated
series of questions to deal with this afternoon.

First, is there anyone fromthe
public who has -- is on the schedul e this afternoon?

| see no one, so we'll go on to the
open Comm ttee di scussion.

The first question posed to us --

M5. BERGFELD: Are there any other
open questions? | nean, questions fromthe panel
that we --

MR MGQIRE W'IlI fold those in;
ot herwi se, we'll go on.

MB. BERGFELD. Ckay.

(Pause.)

AGENCY QUESTI ONS FOR THE COW TTEE

MR MGIRE Question 1is the
consi stency of efficacy results.

Al of the Advisory -- each of the
Advi sory Commttee has your questions:

"Variability of about 10 percent in
absol ute difference was observed in the incidence of
conplete healing in simlar treatnment arns across

the four efficacy trials. The explanation for this



| ack of consistency likely reflects aspects of trial
desi gn and/ or conduct.

"It is inportant in planning the
trial to consider” -- "to carefully consider use of
controls, standard care or placebo, blinding
t echni ques, doubl e-blinding or third-party blinding,
enrollment criteria that determne the heterogeneity
of study subjects with respect to co-variants and
co-norbidities -- that is, ulcer |ocation, stage,
duration, area at baseline, periulcer TCPQ2, the
nutritional status, organ dysfunction, and so forth
-- that affect ulcer healing.

"Wth regard to trial conduct,
variations of standard of care, including infection
control, debridenment type and frequency, non-weight-
bearing conpliance and net hods, and patient glycemc
control also influence ulcer healing.

"Pl ease di scuss which of the co-
variants nentioned above are nost critical in
heal i ng di abeti c neuropat hi c ul cers.

"Pl ease di scuss what nechani sns m ght
be used to address these inportant co-variabl es by
stratification or by co-variant anal yses.

"To what extent m ght nore consi stent

trial design conduct be used to control



variability?"

And then there's a second part to
that question, but this is sufficiently conplex that
| would like to deal with it first. Wuld anyone
fromthe panel like to open the discussion?

MR RCSENBERG Vell, | woul d.

MR MGIRE Dr. Rosenberg.

MR RCSENBERG | think this is the
kind of thing that can happen when one draws
concl usions fromstudies that were designed to test
sonething else. It's certainly taught, and we al
recogni ze that if you're doing a study to | ook for
sonet hi ng and sonet hi ng el se energes, you nust not
ignore it; it's frequently nore inportant than what
you were studying. Nor, however, can one draw
concl usi ons based on those observations; one shoul d
then do a further study designed to test that.

And this norning and in our booklets
to take hone, you know, we've seen one study done
with a 30 mcrogram product, which is now no | onger
consi dered, one study that was a Phase 2 safety
trial where sone naterial was put in to inprove
patient conpliance, and the observati on was nade,
al though not really |ooked for in the sense of a

stratification of patients, one which was a quality



of life study without the double -- without the
double -- without the placebo. So we're really left
wth the K Study, it seens to ne, as the one study
her e.

And considering how inportant this is
-- 1 nmean, this is of inmmense inportance. It would
be dreadful to wal k away from sonething that can
hel p people with diabetic ulcers, and mss it
because of objections to the way the data cane in.

But a market this large, it strikes
nme, deserves the kind of studies that one expects
when one is looking for answers to limted
questi ons.

And there's just one other question
that | just want to raise, another nmenber and | were
tal king about. One of the things that -- of course
it's so dreadful, this anputation of diabetic |inbs,
but we haven't -- | don't know, it would be nice if
sonebody told us to what degree anputation
correlates with these kinds of neurotropic ulcers,
to what degree anputation versus vascular -- to what
degree anputation correlates with ulcers less than 5
centineters in dianeter, which are the ones in which
this seens to work, as conpared to |arger ulcers,

and to what degree, based on what we know about the



dreadful problens of diabetic | egs, sonething that
had this percentage of effect on well-debrided small
neurotropi c ul cers would play a neani ngful role.

MR MGQIRE kay. Yes, Dr. Lipsky?

MR LIPSKY: | can address this in
part. I'msure Larry Harkless can address it
further, some of the questions you' ve raised, Dr.
Rosenber g.

As you' ve heard, nost of the ulcers
di abetics get on their feet are, in fact, on a
neur ol ogi cal basis rather than a vascul ar basi s.
The ones that occur on a vascul ar basis are usually
fairly easy to pick up and are treated wth,
nowadays, vascul ar bypass in centers that can do
that. And those patients usually don't go on to
develop a -- to have a need for anputation. Those
persons who can't have that procedure, who devel op
vascul ar ul cers, probably are at even higher risk
for anputation than patients who have neuropat hi c
ul cers.

The pathway fromul cer to anputation
has been wel | defined by Pecoraro and others in a
classic paper that |ooked at patients who went on to
anputation, and tried to figure out what was the

initial event and what were all the co-vari ant



events that occurred, and infection was responsi bl e
for at |least 27 percent of those. And the nost

i nportant thing was devel opi ng a neuropathi c ul cer.
So it's probably the nost inportant single event, or
it's the pathway that ultimately leads to
anput at i on.

I think the other key feature is not
only whether or not you conpletely heal nore ulcers
wi th one therapy versus another, but the rate at
whi ch those ul cers heal. Because every day that
that wound is open leaves it at risk for infection,
as well as puts the burden on the patient and his
famly of dressing that wound and bei ng sonewhat
|l ess able to do the things that they m ght otherw se
want to do. So | think there are a nunber of issues
that you raised that are of inportance.

['I'l let others comrent on that, but
I'd like to come back with a different questi on when
you think it's appropriate.

MR MQIRE kay. Are there other
comments to Dr. Rosenberg' s questions? Dr.
Hashi not o.

MR HASH MOTQ Well, this norning we
saw at |least three tines of diabetic ulcer. One is

i schem ¢ type, another one neuropathic, and this



study seens to be concentrating neuropathic variety,
but al so bone deformties nentioned. | think the
different type of ulcer we're dealing with, that's
one of the najor causes of this variability. | just
wonder if we take a biopsy or sonething to obtain
initial stage, evaluate fibrosis, vascularity, or
even non-invasi ve Doppl er neasurenent of the
circulation, sone kind of uniformty at entrance
wi Il make the study popul ati on nore uniform

MR MQGQIRE | think sone of the
criteria that were nentioned this norning were the
ABI and the neurol ogi c exam nation, duration of the
ul cer, location of the ulcer. The question has been
raised as to whether biopsy is -- would be a useful
adjunct, and perhaps it would. | think -- | think
that for people who deal wth diabetic ulcers,
they're stereotypi c enough that one coul d nake the
clinical diagnosis based on a handful of criteria.
But that shoul d be di scussed further.

Dr. Lipsky, you had a second part to
your response.

MR LIPSKY: Yes. M chief concern
about this issue is what would be the potentia
adverse effect of this product if someone who is

currently practicing proper wound care -- that is to



say, with debridenment -- were to substitute this for
that proper wound care. That is the one instance in
which | can conceive that the addition of another
product that's potentially beneficial, evenif it's
only 10 or 15 percent better than what's currently
avail able, were to be put on the market. | think
it's worth thinking about that.

If you are based in an HMOwith a
certain nunber of mnutes per patient, and you say,
"Veéll, | know debridenent's the way to go, but
here's a new product that, in fact, appears to be
quite effective, and maybe we can try using this
rat her than going through that |aborious process" --
there's no reason to think a priori that sonebody
who is already doing the right wound care -- that is
to say, doing debridenent -- woul d abandon that,
because any of us who do it quickly recognize it's
the nost inportant aspect in the start of the care
of the wound. But that would be, to nme, the only
instance in which | could conceive that introducing
this product, as we've heard about it to date,
anyway, woul d potentially have a negative inpact.

MR MGIRE | think -- | hope
didn't inmagine this, but I think what | heard this

norning is that the sponsor is aware of that.



And we also -- | tried to avoid a
di scussi on about health care financing and HVs, but
the -- there will be a balance struck. And if it's
a question of using a health provider's tine or
buyi ng an expensive product, | expect it's the
providers who will be doing debridenent. But that
-- 1 think should be clearly stated. And we all
shoul d be aware of it, that there is a potentia
downside if soneone sees this as a panacea that
repl aces other nore difficult and tedious forns of
high-quality care. It's a good point, but | think

it's well understood on both sides.

Dr. Lavin?
MR LAMN [|'d like to nake a coupl e
of points relating to, | guess, the core of this

question, which is the issue of --

MR MQGQIRE Mve alittle closer to
t he m crophone.

MR LAVIN A couple of points here.
First off, one of the things that surprised ne
consi derably here was that the vehicle has, you
know, efficacy over a w der range of ulcer sizes.
In the |l ogistic regression analysis that was
di spl ayed this norning, that |I' msupportive of, |

think that anal ysis denonstrated that the vehicle



efficacy, you know, went up to 4, 5 square
centineters; whereas for the standardized care, that
efficacy, you know, appeared to drop -- from what
they drew on the board there, it appeared to drop
off at around 2, you know, square centineters. And
| think that that will have an inpact on any kind of
a design that you do.

| think it makes the results very
difficult tointerpret. And the conparison to a
vehicle control, in a sense, becones the nore
difficult challenge. And here they are, in Study F,
here they are in Study K denonstrating significant
advant age over -- you know, over vehicle, which is
the nore difficult conparator in a true clinica
trial, you know, setting.

So | think maybe I woul d just ask the
sponsor if they happen to have any data that woul d
show the effect of size on standards -- on the
standard care, just to be able to give us sone sense
of what that variability is. Because | think that's
a point that will bear on the discussion tonorrow,
as well as the discussion the rest of the day.

MR MGIRE Phil, you' re asking the
effect of vehicle vis-a-vis the size of ulcer and

al so standard care vis-a-vis ulcer size.



MR LAVIN Right.

M5. SMELL: This is a logistic
regression nodel for the one square centineter
group, the group that was in conmmon across al
trials, which also includes the standard care armin
the studies, the four trials. That's this armright
her e.

As nentioned, there is interaction in
the very small ulcer sizes. And this, | think
addresses your concern, Dr. Lavin, that this may be
an unfair conparison because of this.

MR LAVIN Maybe you coul d show t he
other two, the other two slides which you referred
to as well, that show the effect of standard care
t hrough the individual studies, just to be able to
see how Study 002 did

M. SMELL: That's the individual
study centineter by centineter. W don't have the
nodel for individual studies, but we have the
centineter by centineter plot.

This is the sane study to which you
were referring, the DBFT-002, where you see a
propensity of small ulcers in the conparator group
and you see a pretty consistent efficacy over the

entire range for the becaplermn group. But because



of these, it sort of w pes out the benefits seen
her e.

The ot her study, DBFT-001 -- | think
it's No. 83 -- 81; sorry, wong direction. This is
the other study that has the standard of care group.
And what you see here is basically, again, a pretty
consi stent response for becaplermn over the
standard care group. In this case the -- I'msorry;
standard therapy is purple and vehicle is yell ow

MR LAMIN And | think just to sort
of hammer hone a point, | think that basically nmeans
the studies with vehicle are going to be nore
critical, so that puts enphasis on Studies F and
Studies K as the ones for the judgnent of efficacy.

And ny sense with Study Kis, what
they did is, they basically chose a different dose,
because they had clinical data. That was nenti oned
this norning, and that is fair gane. And they
statistically went about that fairly to | ook at the
-- to test the 100 does before they tested the 30
dose. So they properly set up the trial, they did
it up front, a priori, so there really wasn't any of
this "back into the analysis, do it backwards."
They really did it the right way, properly

statistically.



MR MQJRE Yes.

M. VEISS: | just want to comment
that in discussions with the sponsor regarding the K
Study, the initial idea was that there's going to be
a Bonforoni adjustnent |ooking at both the 30 and
t he 100 m crogram

And then subsequently in discussions
before the trial was conpl eted and the anal yses were
done, we had discussions with the sponsor regarding
nodi fications to that plan, where it was changed to
be the step-down approach, |ooking at efficacy of
100 first. So there was -- certainly at the tine
the trial was initially proposed, | think there was
probably sone thought that the 30 m crogram woul d
al so be efficacious in a statistically significant
sort of manner. But as you see, the results are
what they are, and the anal ysis was the step-down
appr oach.

MR MGAQJIRE D. Mller?

MR C MLLER Thank you. | feel
i ke we have a mxed bag here of logic. And I
concur that if there is a popul ation out there that
can profit by this treatnment, we certainly shoul d
not neglect them And | would be nore willing to

conprom se statistical theory than I would the



opportunity to help those patients.

On the other hand, for consistency,
we have a study that was designed to admt all of
t hese patients based upon a non-healing duration.

It didn't say that we were going to anal yze or
specify the utility or efficacy of this drug or this
product based on size of the -- of the wound. So it
seens to nme that that's one point of view

Wien later on in our discussion we
conme around to the fact that we can't do an anal ysis
adj usting for those co-variants, which we woul d have
known exi sted had we | ooked at the literature very,
very carefully -- we can't do a co-variants anal ysis
to look at effects and to adjust the effect, because
is was a post hoc proposal for analysis.

Now, in one case we're not sticking
to the admtted people who were intended to treat,
we' re knocking it down to less than 10 centineters,
and on the other side we're saying we can't find out
the real effect because we can't plug those in, or
that we can't look at a different concurrent, at
| east, end point. Now, to ne, that's not
consi stent.

| would like to see us consider an

analysis -- now, |'ve talked to them as |



understand i nappropriately, during the break. And
t hose anal yses were done. Sone of those were done.
And it seens to ne like, with this inconsistency,
that there is a justification for the sponsor to
tell us nore about how those co-factors did, in
fact, affect the end points, so that we have a
better idea of what range this thing really is
effective.

MR MGIRE D. Coelln, would you
or anyone like to respond to that?

M. CCELLN Dr. MIler, could you
give us a little nore specifics on what you' d |ike

us to present?

MR C MLLER Well, | understand
that there were four or nore co-factors -- for
exanple, like our infection, that when we controll ed

for that, it altered our assessnent of the efficacy
of that product. Now, if there are three or four
others, | don't knowif they go up or if they go
down or what happens when they' re consi dered
concurrently. But ny guess is, we're going to do a
better job.

And | also would |ike to know what
the analysis will look |Iike when we truly | ook at

rate of healing, not rate of closed. | think we



m ght see different things.

M. CCELLN.  Dr. Perry, if you'll
address that --

MR C MLLER Now, naybe that's
sone -- by the way, | wouldn't expect you to have
that right here, but if you do, I'd like to hear
about it. And if not, nmaybe perhaps FDA coul d hear
about it at a later date.

MR MQIRE If | may, let ne see if
| understand the second part of your question.

VW' re agai n back to the nunber of
wounds that were closed versus the other kind of
data, which is the rate of closure.

MR C MLLER That's one of the
things --

MR MGIRE That is your second
poi nt .

MR C MLLER -- that needs to be
strai ghtened out.

The other one is the logic of making
your | abeling associ ated and appropriate only for 10
centinmeters or less. | think that that's -- since
the intent to treat was originally for everyone,
based upon a tine wi ndow, not on a size w ndow, then

it seens to ne like that's a post hoc deci si on about



efficacy. And | feel like if you' re justified in
doing that post hoc, you're justified in |ooking at
alternative end points in | ooking at the

ef fecti veness.

MR MQIRE kay. That's a fair
question. But there's nothing wong wth | earning
sonmething fromthe clinical trials.

MR C MLLER Right.

MR MGIRE Cay.

MR C MLLER Right.

MR MGAQIRE So let's hear fromthe
sponsor .

M5. CCELLN.  Ckay. Perhaps, you
know, we don't need to be limting the popul ation to
the less than or equal to 10. But since this was
the first really | arge database avail able, we did
feel it was inportant to evaluate that data, and we
did see the nost consistent efficacy in that
popul ati on because, of course, that is the nmajority
of the popul ati on.

Perhaps, Dr. Perry, do you have
anything to add to that?

M. PERRY: | can only remnd the
Commttee that of the fifteen co-variants we

exam ned, we paid close attention to the behavi or of



the key contrast of inportance, conparing

becapl ermn 100 mcrogramto the vehicle. And in

t hose anal yses sonetines the p-val ue would go up a
bit, sonetines it would go down a bit, as you woul d
expect when you start |ooking at |ots of co-
variabl es. But our concl usion never changed, and we
never | ost the significance of 100 conpared to
vehi cl e.

MR MGIJRE Dr. Rosenberg?

MR RCSENBERG Cetting back to the
size, | think the second transparency we saw this
afternoon had to do with size.

MB. PERRY: Yes, that's the --

MR RCSENBERG It was the green and
t he yel | ow bars.

M5. PERRY: Yes.

MR RCSENBERG The size of baseline
ul cers.

MB. PERRY: Yes, that was in the
DBFT- 002 St udy.

MR RCSENBERG Coul d we see that
agai n?

It looks to ne like for the very
small ones -- well, the one to two -- in other

words, this is telling us -- as you go all the way



up to -- it looks like to two -- | nean, your -- the
main -- the active is better on these tiny ones,

whi ch seemto be | ess than one, which is -- and then
one to two, the standard seens to be better. And
then at two to four, the product seens to be better.
And you know, all these things are perhaps
expl ai nabl e.

| just had a question about diabetic
ul cers, two questions | would Iike to ask those who
treat them One is the relative popul ati on of
ul cers, where they hit on that zero to one, one to
two, et cetera.

And secondly, those in whomthe
dreaded conplication of anputation arises, where are
they on size? Because the data indicated that
larger than 5, you didn't have -- it wasn't just
| arger than 10.

MR MGJRE Yes.

MR F. MLLER The question of
anput ati on has been raised before. The |esions --
in the best treatnment scenario, the patients who go
to anputation are those patients with i schemc
di sease, in whomthere cannot be revascul ari zation
for whatever reason

The second group that mght |ose a



[inb woul d be those who have a m xed di sease,
neur opat hi ¢ and i schem c di sease, and agai n cannot
be corrected.

It mght be somewhat of an
overstatenment, but | think that if patients have
pul ses and if they are strictly neuropathic, they
shoul d not cone to anputation. Now, the ones who
m ght, woul d be those who have Charcot feet with
just horrendous deformties, into which you cannot
find a showto fit them But generally, if patients
have pul ses, anputati ons shoul d be avoi ded, because
you shoul d be able to avoid the infection.

Patients whomwe see are those who
have | ost a toe because, quote, "it didn't heal."
But why didn't it heal? You know, how was it
treated? And then another toe, and then you begin
to get new pressure points, new ul cers, and they
wll go onto anputation. The ulcers that we see --
you know, again I'mtrying to pull it out of ny own
head here -- probably 2 to 3 centineters di aneter
the majority. And which ones would go on to
anputation? The ones that mght be very, very |large
when they conme in, you know, where they have an
ulcer that's burrow ng through the -- through the

foot. Does that answer your question?



MR RCSENBERG Wat |'mtrying to
get at is, assumng that this material is as
effective as the one study, the K Study, seened to
show, how many -- what percentage of anputations
coul d be obvi at ed?

MR F. MLLER Well, again | go back
tony first point. And | think if you have a
neuropat hic foot with good ulcer -- wth good
pul ses, they should all be obvi at ed.

MR RCSENBERG Ckay. Thank you.

MR MGIRE Do you want to finish?
You want to finish up?

MR F. MLLER Yeah, | wanted to ask
a question along with that.

MR MGIJRE Cay, go ahead, Dr.
Mller.

MR F. MLLER And this is to the
sponsors. W | ooked at the groups of people in the
studi es, and we have |leg ul cers, we have four foot
ul cers, and we have heel ulcers. And ny question
woul d be, what types of neuropathic leg ulcers are
seen, and ny second question would be, with the
forefoot ul cers, which ones were netatarsal heads?
What percentage were netatarsal heads, and what

percent age were toes?



And then if you | ook at your data
with the healing, were the netatarsal head and the
heel |esions, which are the nost difficult to treat
because they're the ones that you nust off-|oad and
they're the ones that we usual |y have cont act
casting or sone other type of orthotic nechanismto
relieve the pressure -- did you see healing in those
peopl e? Because the tine frame for the healing was,
you know, twelve weeks, | think. And you know,
that's a relatively long tine; that's three nonths.
And for those ul cers which mght be on a toe or on
the dorsal part of a foot or on an ankle, that would
seem to nme, to be quite |ong.

M5. SMELL: Ckay. First of all, 73
percent were forefoot, which does include the toes
and the netatarsal heads. About 23 percent of the
overal | popul ation of ulcers were netatarsal heads.
The leg ulcers that were seen were the snall er
percentage, but did the best. And those typically
were ul cers on the nalleoli.

VW have a slide that shows the split,
if youdlike to put that up, S8.

The heal ing was best in the |eg
ulcers. Here we go. This gives you the percentage

of ulcers of the overall population, by not only



foot versus leg -- and you see only 6 to 7 percent
are leg -- but also plantar versus dorsal, plantar
for the mgjority of them 50 percent toes, and this
i ncludes both plantar and dorsal toes, netatarsal
heads 20 to 25 percent, and the heel is what, 8 to 9
percent. | don't have it separate, the healing
rates specifically by these regions, except to say
that it was best in |legs, second best in netatarsal
head, and worse in the heel and arch regions, which
make up ot her |ocations of the foot.

MR F. MLLER How about the toes?
Wiere does that fall? Were do they fall?

M. SMELL: Wll, the toes were
conbi ned with the netatarsal heads in the forefoot
location. And that's where we have -- nost of the
heal ing rates you saw today are consistent with
t hat .

MR F. MLLER | would just commrent
that with toe ulcers, for exanple, dorsal toe -- the
toe ulcers usually result fromthe anatony: you
know, you have a claw toe or you have a hamer toe.
So that you mght see it on the dorsal toe or you
mght see it on a toe pad, because it's constantly
hitting the bottomof the shoe. And on those, you

know, we'll rupture an extensor or a flexor tendon



to straighten out the toe, and then they usually,
you know, heal pretty readily. So | think that
there's a very distinct difference between toe and
nmetatarsal head ulcers in the ease with which you
can treat themw th standard, you know, therapy.

MR HARKLESS. M question -- | have
a question. D d you stratify the differences in the
distal toe versus the interdigital area, or dorsal?

M5. SMELL: | apologize; | can't
hear you.

MR HARKLESS: | said did you
stratify the differences between the distal pad of
the toe, the distal end of the toe, the plantar
pul p, versus interdigitally or dorsally?

M5. SMELL: No.

MR HARKLESS.: Because | woul d expect
to see a difference in the healing rates in those
particul ar ulcerations, just by location and the
bony prom nences.

M5. SMELL: No, we did not.

MR MGIRE Cay. D. Steed?

DR STEED Yes, I'd like to nmake a
conment on anputati on and what percentage of
patients could be saved. |'ma vascul ar surgeon,

and when a patient conmes to nme with an ulcer, |



sonetinmes think it's better to be an ischemc ulcer,
because there is an accepted treatment which worKks,
which is revascul arization. And if they have an

i schem c ul cer and you revascul ari ze the foot
successfully, they al nost always get better. And
the patency rate for distal bypass in diabetic foot
ulcers at one year is 90 percent or so. Mst of

t hem have very distal disease at the tibial |evel
and bypass, in situ bypass with inflow at the |evel
at the knee and outflowin the foot -- Frank LoCGerfo
has shown that the patency rates at one year are
over 90 percent, and at three years are over 80
percent. So | mght argue that in sone respects
those are easier ulcers to treat.

And we do have those patients who
cone to anputation, but we al so have two ot her
conmon scenari os.

Che is a patient who has an ul cer on
a toe or under a netatarsal head; the ul cer becones
-- | think it's not so nmuch the |ocation, but
whether or not it burrows deeply. |If it goes into
the joint space or involves a tendon sheath and we
can't get it better, the patient cones to an
anputation of the toe. Then the toe anputation site

doesn't heal, you keep whittling back, and the next



thing, it becomes two toes, all five toes, or
hi gher.

The other scenario is, they have an
ul cer and they have pus which tracks al ong the
pl antar surface or along the tissue planes, and the
next thing you know is, you have pus throughout the
foot. And we have done a nunber of anputations on
pati ents who have a pal pabl e pul se, or certainly
have a good Doppl er signal.

So | think it's a mxed bag. 1 think
patients do cone to anputation for both reasons.

MR MQGQIRE D. Mrgolis?

MR MARQOLIS: Yes; toD. Mller's
point just a second ago, in the book that we were
gi ven cal |l ed BLA96- 1408, on page 38 there is a
di scussion of what are either univariate or
bi vari ate | ogistic adjustnments for higher baseline
al bumn, higher baseline TCPQ2, conpliance with non-
wei ght-bearing in all sorts of non-weight-bearing
| ocations, all being associated with better healing,
and ul cers of |onger duration, greater baseline
ul cer depth were associated w th reduced heal i ng.
So obviously, you either did univariate or bivariate
anal ysis for each one of those points.

And | just ask this question again:



were all of these co-variants ever forced into the
| ogistic equation at the sane tine to see how t hat
i nfl uenced your estinmated outcone for your agent
versus vehicl e?

M. CCELLN. | believe Dr. Perry will
address that question.

M5. PERRY: No, we did not prepare a
conbi ned nodel of these variables; we thought it
best to ook at themsingly.

MR MGQIRE D. Harkless?

MR HARKLESS: | want to comment
about Dr. Mller's comments. The nost common reason
that | anputate is usually for an infection due to a
neuropathic ulcer. And we keep about six patients
in the hospital, not counting about five at the VA
all the time. And they will continue to talk on
that particular ulcer, so the faster it closes, |
would think that it woul d probably hel p decrease
that particular recurrence rate, if you will.

But it's usually the patient that
wal ks that will get an infection, and because of the
delay in treatnment due to the | oss of protective
sensation is why they are there, and that's why it's
adifficult problemto correct and why it is a mxed

bag.



There is a subset of patients,
probably about 10 percent, with ulcerations that
wi Il have a pal pable pulse, that still wll not
heal. But that's directly related to the infection.
If the infection stays there a lot, it creates
significant, massive destruction. And if it's in
t he pl anar aspect of the foot, it gets into central
spaces. And we tend to wait around a long time
bef ore you actually intervene.

If it's the dorsumof the foot, we
see a significant increase in staph and strep in
that particular area, with the necrotizing
cellulitis. | didn't know what that was until about
three years ago, but | would say we have at | east
two or three patients per nonth that will have an
ul ceration froman inner space or dorsal area that
wll enter the fascia planes. And the key to that
is all the delay in treatnent.

So the ulceration does play a role in
our particular anputation rate. |It's prinmarily
related to the duration and whether there's
intervention appropriately to allowit to be closed,
and therefore to renmain closed, with appropriate
education and intervention strategies.

MR MQGQJIRE Dr. Lipsky?



MR LIPSKY: Wll, not to keep
beating the sane drumbut to return to infection, I
still don't conpletely understand the concept of
infection control. As | understood Dr. Smell's
comments, it sounds as if, after the trial, those
pati ents who devel oped infection were those who were
consi dered not to have infection control, and those
who didn't, had infection control. | hope I
understood that correctly.

The question | would have is, were
the data anal yzed | ooking at patients who received
antimcrobials for whatever reason, be it a UTl or
pneunonia or for a foot infection, versus those
peopl e who did not receive antimcrobials? | would
-- | would like to feel confortable that the effect
on wound -- on ulcer healing was the product, rather
than an uni ntended effect of antimcrobial therapy.

MR MQJIRE D. Smell?

M5. SMELL: W did not do the
general analysis of all antimcrobials versus
healing. W were going to attenpt to | ook at
antimcrobials, specifically for the wound and the
effect, and we found that in a |lot of cases we had
prophylactic use. So it was very difficult to judge

whet her they were related to infection or not, in a



| ot of cases, and we didn't do it.

MR LIPSKY: WlIl, | can understand
that. | guess | would be interested in seeing the
data for those who got treated with an antim crobi al
for any reason, since you' re right that sonetines
the -- it's hard to tell why the antibiotic was
used, or sonetimes it was used for nore than one
indication in the sane patient.

But | think it would be inportant to
know t hat whether or not the patients received
antimcrobials, this product was effective.

If it turns out this product is only
effective in the face of antimcrobial activity,
that's inportant to know O if it turns out that
the majority of the effect is antimcrobial rather
than product, that's inportant to know as wel | .

MR MGIRE D. WIson, did you
have a question a mnute ago?

MR WLSON  No.

MR MGJIRE Yes?

M5. VEISS. Could | just go back to
-- there's a lot of very interesting discussion just
now, but it leaves ne just a little bit confused
about the specific question that we were posing to

the Coomttee to try to get a handle on, which were



whet her or not fromthis group of experts we can get
sone appreciation about -- of all the nmany
co-variants that can be eval uated and | ooked at in
any trial, but specifically the type of trials for
these kinds of patients that we're tal ki ng about
today -- whether or not they are very specific
co-variants that this panel could identify for us,
and for giving advice for future conpanies that
should be -- the ones that are brought to the
forefront.

And the second part of that question
woul d be, then how do you use those, those
co-variants? Do we |look at that in terns of sone
kind of stratified random zation? Should we do an
adj ust ed anal ysi s?

| think that's the kind of question
we're trying to address and the kinds of advice we
wanted to get fromthe Conmttee about that. It's a
difficult one.

MR MGQIRE WIIl, | think the
Commttee is trying.

M. VEISS: | appreciate that.

MR MGAQJIRE And what we're -- we're
alittle confused, "we" being ne -- are a little

confused about infection and when it's -- when it's



identified.

Sonme of the -- sonme of the variables
are really criteria for inclusion in the study, PC2
for instance, and ABI. So you know, sone of those
have al ready been -- have al ready been taken out.

But it sounds |like the size of the
ulcer is crucial. And where I'm-- where | need
sonme help is whether we're tal king about 10 square
centineters or 5 square centinmeters. | thought the
di scussion this norning at the end of the norning
was focusing on 5 square centineters, which is about
-- what is it? About 22 millimeters in dianeter.

Yes, Dr. Thonas?

MR THOVAS. Just to address that
fromthe standpoi nt of doing studies, not only in
di abeti c wounds but al so in other wounds,
stratification doesn't -- is not very practical, in
the sense that you end up with fewer nunbers of each
cell, to the point that it just takes forever and
gets very conpli cat ed.

I think they' ve done a pretty good
job of trying to take out sone of these variables in
the inclusion/exclusion criteria. There are sone
vari abl es that we haven't seen, that nay be

co-variables. And I think the only way that you can



deal with those is to try to force themin the node
and see what happens, which is what David is
suggesting. And | think you'd want to see that.

That's not critical when there is a
huge treatnment effect. But when you're talking of a
treatment effect of about 10 percent, then it
becones -- baseline characteristics can sway that
very, very easily. And so you' d want to | ook at
sonme co-variables, in terns of descriptions of these
popul ati ons, of our diabetic control. Some of the
things are covered, and covered quite well in the
study design. Qher things, you know, we don't know
a |l ot about.

MR MQGQJIRE Dr. Lipsky?

MR LIPSKY: Just to add to that, |
would clarify that use or non-use of antimcrobials
woul d be a variable that shoul d al ways be | ooked at
when you' re | ooking at this issue.

The ot her variable that, from our
perspective in the patients that we see, is
inportant is what the hone situation is like. If
you ask sonmebody to go hone and dress a wound twi ce
a day and stay off their feet, it inplies that
there's sonebody el se who's maki ng nmeal s and doi ng

the other activities that need to be done around the



house, and who can hel p that person, who often has
eye disease and is elderly and ot herw se chronically
ill, to do the wound care that is necessary for the
wound to heal. So sone neasurenent of home support,
| think, is an inportant variable.

MR MGIRE Yes, Dr. Mistoe?

MR MJISTCE: Yes. | guess | would
just follow up on Dr. Thomas, that | do think -- |
woul d al so agree that if you stratify too
extensively, the groups get too snmall. But in this
study it still concerns ne that the toe and
net at ar sal heads were not broken out separately.

And | do think in terns of diabetic ulcers, |ocation
is potentially an issue. And the netatarsal head
and the heel, where pressure relief is nuch nore
difficult to achieve -- | would be nore confortabl e
if a greater effort had -- would be nade in the
future to specifically try and eval uate how
effective the patients are on pressure relief.

And per haps debridenent of calluses
is one neasure that should be specifically |ooked
at .

But certainly it's very different to
say a diabetic ulcer is -- that the treatnment's

effective in accelerating healing of a -- let's say



a toe that you al ready expect to heal, versus
actual l'y having a high effect on avoidi ng
anput at i on.

MR MQIRE D. Mller had a
question. Dr. Mller?

MR C MLLER | want to nake two
comments. The first of these is in direct response
to the FDA's question. That is, the sponsor here
has done a very good job of enunerating a nunber of
co-variants that should be and coul d be consi dered
in the nodels. But the FDA has added to that Iist,
and certainly literature could add nore variants to
it.

The i ssue of whether or not you
co-vary it or stratify has been answered fairly
well, and that is, it depends on the effect that it
has on individual cells that are participating in
sonme kind of a contrast.

What concerns nme is that this is
proposed to be a project that is |ooking at the
total, I think, care, standard of care. | don't see
very many variables in this systemthat acknow edges
t hat home environnment and that support systemt hat
was referred to a few nonents ago.

O we have a -- as far as | can see,



a m ni mum nunber of observations that address -- or
vari abl es that address the issue of consistency.
And | feel like that in the future you need to build
that into any nodel that you're going to try, and
any design that is going to |ook at that. The way
we tal k around here today, it sounds |like we're only
concerned with the acute process of debridenent.
But in fact I knowthat's not true, that you' re al so
followi ng up with those at-home services, et cetera.

So | think those kinds of things need
to be |l ooked at very carefully. That environment
varies so much, fromwho's available to help you do
it --

MR MQUIRE WIll, I'msure -- I'm
sure you appreciate that that's the reason that
debri denent has been enphasi zed, is because it's
easi er to neasure; we know when we did it. And we
don't know what's going on at hone all the tine, and
it's hard to put nunbers on things |like that. But
your point's well taken.

Dr. Lavin?

MR LAVIN Just a couple of other
points, just to sort of nail down sone other
variables that are useful here: | would | ook at

henogl obin Alc, just to see if the, you know,



di abetes is under control; obviously, |ocation of

the ul cer, as nentioned al ready, whether it's
wei ght - bearing; some nutritional neasure, sonething
perhaps |ike serumal bumn mght be good to | ook at;
al so duration of the ulcer that's being treated.

And those -- just sonme other ones as baseline
co-variants.

The other variables -- | think we
have to sort of keep in mnd in doing anal yses |ike
these that we have variables that we know at
basel i ne, and we have ot her variables that occur
during the course of treatnent. And we really need
to look at those, either as tinme-variant co-variants
or ook at themas dependent nmeasures. And these
woul d i nclude the use of antibacterials, whether or
not the patient was debrided during the study, and
al so neasures of conpliance. Because often these
vari abl es are outconme neasures, and they're nore
critically and better anal yzed that way, or as a
time-variant co-variant, than they are as a -- as a
predictor of the proportion or the percentage with
conpl ete heal i ng.

MR MGQIRE D. Coelln has sone
information that bears on your remarks, Dr. Mller.

M5. CCELLN  In general, we've been



tal ki ng about the use of Regranex in conjunction
with good wound care, and it's certainly, as you
heard earlier, sonmething that we do certainly
understand. C course, in our trials the product
was tested in accordance with good wound care, and
there's no -- we have no data to suggest yes or no,
whet her it works without that.

But to get at the question of patient
education as well as good wound care, | have soneone
fromthe distributing conpany who's going to be
involved with the education that we will be
providing, and 1'd like to ask himto conme up and
present that information.

MR C MLLER W' re tal king about
| abel i ng?

M. CCELLN. No, thisis -- thisis
in addition to the labeling. In the |abeling we do
indicate very clearly that this product should be
used in conjunction wth good wound care, and we do
descri be what debridenent is. But in addition to
that, because we recogni ze the inportance of this,
we are supporting education. And that education is
both to physicians and care-givers as well as to
patients. And John Johnson can descri be what that

i S.



MR JOHNSON  First of all, let us
say that we do share the Coonmttee's concern about
the |l evel of wound care in the use of Regranex. And
in fact, education is the single nost inportant
element that we viewin a successful roll-out of
this product in the United States.

Qurrently, we plan to target
education at the famlies and the patients,
education at the physicians who will sit and do the
diagnosis initially, as well as education to those
physi ci ans that do debri denent.

Qur plan is to first go out to those
physi ci ans that do debridenment and educate them on
state-of -the-art techni ques around debri denent, as
it relates to everything fromvideos on debri denent
-- in fact, we've done at Dr. Steed' s clinic which
woul d be rolled out and handed out throughout the
United States -- centers of excellence where they
could attend to get up to date on current
debri denent techniques. National, regional, and
| ocal synposiuns woul d be funded and are currently
pl anned in conjunction with the roll-out of this,
all around debridenent and good wound care.

In addition, with the primary care

physi cians -- and we heard sone di scussion on that



this norning -- the planis to really focus on
diagnosis. In fact, we partnered with the Anerican
D abetes Association to hel p expand their foot care
screening program And what we woul d ask is that
once those patients are di agnosed, to send themto
t hose physicians that do debridenent and are up to
the state of the art.

But inportantly to your point, Dr.
MIler, is the patients and their famlies. W
think that they nust be educated, that one the
debri dement occurs and the directions are given,
that they al so have the education. And we plan to
have available for themprint naterials in different
| anguages, videos, and this is for both the patients
and the famlies, 800-nunbers so they can call wth
questions as it relates to their wound care and
their treatnent and the use of Regranex.

And inportantly, we want to do
education on recurrence, because that clearly was
identified today as an area of concern. W think
the nore that we can put into education and raise
that standard, the better the results will be seen
wi th Regranex out in the marketpl ace.

MR C MLLER That's the first time

|'ve heard prevention.



MR JOINSON  Well, we believe that's
going to -- and we know that over the long termwe
need to show a cost benefit, and we think education
wll be part of that effort.

MR MGAGJIRE Yes, Dr. WIson?

MR WLSON Yes; just a point of
clarification. Sonebody had nenti oned t hat
henogl obi n Alc should be nmeasured, | think, as a
co-variant. And | thought that it was, and | just
wanted a clarification of that.

MB. CCELLN  Yes, it was, and |
believe Dr. Smell can address that further

M5. SMELL: Yes, we did require that
peopl e have their glucose under good control to
enter these trials, and henogl obin Alc's were
generally under 9.9. W al so checked themat end
poi nt, and found that they either went down or
didn't change very nuch

MR MGIRE D. Stronberg, let ne
ask you a question. The -- first, let ne point out
that time is linear, and we're sliding down it.

And | would like to go on to the
second part of question 1, if you have enough
information on the first part of the question. The

second -- we have five questions to address.



MR HARKLESS: Could I nmake one quick
conment ?

MR MGIRE Yes, just quick as can
be.

MR HARKLESS: Quick as can be. The
gquestion was which are the nost critical co-variants
nmentioned, the nost critical in the healing of
neuropathic ulcers. dinically, | believe it's
really the weight-bearing, as off-1oading the
pressure, to nme. | recognize that there are nmany
co-variants, but to ne, that's probably the nost
critical aspect, | believe, in healing an ulcer,
fromtwenty years of experience.

MR MGIRE Cay. You have --
you're going to get a lot of agreenent there.

Ckay, let's go to the second part of
t he questi on:

"Despite nmeasures to mnimze
variability, a simlar degree of inconsistency m ght
be seen in trials of relatively snall size. To
over cone noi se due to chance, the individual trials
shoul d be of sufficient size to detect a
statistically significant difference between the
becapl erm n and control arnmns.

"Question: Does the Conmttee agree



that this degree of variability is to be expected
for studies of the size presented here today? Does
the Commttee agree that fewer large trials are
preferable to several small trials that have a nore
honogeneous di abetic popul ation at entry?"

There is a little bit of -- the |ast
-- the second sentence in that sentence, does not

state the specificity or the stratification of the

large trials. It inplies that the large trials wll
not be quite as honogeneous as the -- as the small
trials. | don't knowif that was the intention.

MR STROMBERG That is the intention.

MR MGIRE Ckay. Wll, you did
sneak it in there, right. Ckay.

Can we have sone response to that?

MR WLSON Can you clarify that
| ast point you just nade? That was --

MR MGQJIRE The notion is that the
|arge trial would not be as honogeneous as the snall
targeted trials. Is that right, Kurt? R ght.

Yes, Dr. Margolis?

MR MARQOLIS: Isn't this really
getting at the issue of efficacy versus
effectiveness? And are your trials never going to

really be | arge enough to give you indications of



true popul ation effectiveness, which is true of al
drug applications and all drugs that ultinately get
approved by the FDA?

| guess | don't quite understand the
point of this, because this is going to be a problem
no matter how large the trial is. [It's just never
going to be large enough to reflect the ful
popul ation. And if the point of the FDA which it
seens is -- in nost other studies is actually
efficacy and not effectiveness, then why is this
becom ng an issue in wound healing when it's not in
the rest of the world?

M. VEISS: You're right that the FDA
isto--is charged wth determning fromthe
avai |l abl e data whet her products are safe and
effective. And the issue of effectiveness, of
course, is somewhat of a different issue. And
whenever you |look at a trial, you' re extracting or
taking a popul ation fromthe | arger comunity that
has the disease. And to sone extent, one has to
det erm ne how much you can extrapol ate or generalize
results fromthat trial to the | arger popul ation

And the question -- and this isn't
necessarily unique to what we have here with this

particul ar di sease setting, is the idea, though,



that -- and we did sone cal cul ati ons | ooking at the
inherent variability that you see, and we wanted to
try to reproduce sone of the significant results.
(One woul d have to do a trial of about -- a sanple

si ze of about 800 or so, 400 per arm which is quite
alarge trial, if youreally wanted to really ensure
that you were going to reproduce the significance
that you' ve seen in sone of the other trials, so --
which we're not really asking the Commttee about.

| guess nore the question is the idea
that in larger trials, sone of the inherent
differences will be -- will not be an issue, just
because of the |arger sanple size, so you don't have
to worry so nuch about sone of these slight
i nbal ances i n baseline, because of sanple size.

MR MARGCLIS: But you're talking
about issues of power, which has to do with the
initial trial design, and not necessarily issues of
effectiveness. | nean, it -- although it doesn't
appear to be true in this case because they did very
ni ce power cal cul ations which | assune the FDA
agreed with. If the -- if the effect is so small
and the variability is so large, and you are goi ng
to need a large trial to show an effect, an

efficacious difference -- so again, | don't quite



understand the point. If the normal part of the
trial design is that you want a power at .8 and

not .65, which is one of the issues that's referred
to in one of these docunents, thenit's not really
-- it's not really reflected in this question,
because of course you're going to need a | arge
trial.

MR MQJIRE There's another --
there's another issue here which I'mnot sure | have
quite straight, but in Trial F the 30 m crogram
concentration worked, and clearly it was not
effective, or there was no difference between that
and vehicle in K And that doesn't appear to be due
to size. The only thing I've heard directed toward
that difference was the skill or experience of the
-- of the physicians taking care of the patients, or
at least | think that -- | believe that's what Dr.
Steed said this norning.

M5. CCELLN  And infection.

MR MQGJRE Infection.

M5. CCELLN  And the |evel of
infection in the -- or a lack of -- the |evel of
infection control in the active arm

MR MAQIRE D. WIson?

MR WLSON dinical trials, of



course, are designed to detect treatnent efficacy,
and not effectiveness per se. And there's always a
tradeoff, | guess, in terns of how inclusive you
becone to be nore generalizabl e.

But | think it's probably fair to say
that in this day and age it's really not considered
good science to performclinical trials in
predomnantly white nal e popul ations, particularly
in a disease |ike diabetes, which is highly
preval ent anong bl ack and H spani ¢ popul ati ons. And
it could probably be argued that the conplications
of di abetes has probably even a di sproportionate
effect in mnority populations. And | do not
believe that sufficient attenti on was placed on the
representation of mnorities and wonen in this
trial.

MR MQIRE That's not the first
tinme that criticismhas been heard in these roons.
And the Agency has been rather responsive to that,
and | don't know why this popul ati on was so skewed.
No dat a?

M. CCELLN W do have sone data on
t he separation between whites and non-whites, if
you' d like to see that. Dr. Smell?

MB. SMELL: Well, we did have a



majority of white patients in this trial. There
were about -- | believe it was 12 to 13 percent that
were bl ack and anot her snall er percentage whi ch nake
up "other." And as you can see, the activity of the
drug in the non-white versus the white population is
simlar, again in the snmaller ulcer ranges. 1In the
large ulcer sizes, it is again variable, like in the
white popul ation. But those nunbers are so snall in
the larger ulcer ranges, that you can't mnake

anyt hing of that.

MR MGQIRE Well, | think that's
Dr. WIlson's point.

You had a fol | ow up?

MR C MLLER Yes, | did, on the
question. R ght before the question, you expl ai ned
that's how a trial with 500 subjects has al ways 65
percent power and if you take a 10 percent
difference -- now, I'd like to just ook at that a
little bit.

You're |l ooking at a treatnent that
you anticipate is going to be effective in about 30
percent of the population. And if | ook at 10
percent of that, that's a 3 percent difference
bet ween the vehicle and the treatnment product. It

looks to nme like that's not a very anbitious goal,



in terns of your design. | would have thought that
you woul d be | ooking at, you know, a 10 percent, and
not of the level -- but maybe junping from30 to 50
percent, which is what you in fact did later, |
observe, up to that ending.

So this estimate of the sanple size
is grossly overestimated in your operating thoughts.
Right nowit seens to ne |ike we have information
that woul d say sone of those treated groups add up
to 50 percent. And so maybe that a prior
estimation process nmay be erroneous. But we don't
know until we find out how the co-variants affected
that treatnent outcone. Pardon ne.

MR MGQIRE Wuld anyone fromthe
sponsor -- anyone fromthe sponsor want to say
anything? And then, Phil, we'll go on to you.

M. CCELLN |I'mnot sure that we're
-- I"'mnot sure that we're clear on your question,
Dr. Mller.

MR C MLLER Well, it seened to nme
i ke the FDA was concerned about the sanpl e size,
and they wanted to know "Shoul d we do a nunber of
smal | er, nore honbgeneous groups, or do we want to
do a large, heterogeneous and all ow a nore diverse

popul ation into the study?"



It appears to nme that if we are
perhaps nore anbitious about the difference that we
hope to show, that's going to dictate -- a snaller
group is effective in this kind of study. And it
al so suggests that you do want, regardl ess of the
size, to use co-variant type anal yses and adj ust nment
procedures. So | don't think we're going to have to
go up to 800 observations to be able to show
differences in fairly honmbgeneous groups.

M5. CCELLN. | think Dr. Perry has
sonme conment s.

M5. PERRY: | can just say that those
are sanpl e size requirenents that the FDA has
nmentioned, and we really have no comment on those.

MR C MLLER | see.

MB. PERRY: Fromour own point of
view, our studies were appropriately powered.

MR MQIRE D. Lavin?

MR LAVIN Let's see, a couple of
points here. First off, | count the nunbers of
subjects fromthe FDA Table 1 as being well over
800. So they've already done the 800, by ny
cal cul ati ons, you know.

Secondly, | think the -- you know, |

didn't author this paragraph in the "Detectable



D fference,”" but I"'msure that the 500, you know,
subjects, is to detect a difference from 30 percent
to 40 percent. Because that's what the 65 percent
power us. That's what, you know, they're |ooking at
her e.

So you know, ny general sense is that
if you're going to do a trial, you know, and you're
really going to want to optimze sanple size, you
shoul d probably pick a trial that |ooks at the
standard care, and ul cer size between 2 and 10
centineters squared. That's the way to go if you're
going to try to do a trial that's the easiest to do,
that doesn't require a large sanple size. But |
think the sponsor here has really probably taken the
nmost difficult road by | ooking at all coners, you
know -- you know, in the sane studies, across al
four of the same types of popul ations. And | think
that's probably nore difficult, so they' ve really,
think, gone the extra mle here.

MR MGJIRE Yes, Dr. Thonmas?

MR THOVAS. To answer the question,
you know, to the FDA, | think that the sanple sizes
in these studies were quite good. In fact, some of
the nunbers are higher than we'd see in a | ot of

wound study cases. It's hard to recruit these



patients. And I would favor doi ng what the sponsor
did, and that's using nunbers about |ike they had in
order to look at this and get sone answers.

Now, if there were a 50 percent
difference in treatnent effect, that wouldn't be an
issue. It's the 10 percent treatnent effect
difference that's an issue, that requires a | arger
sanple size in order to be sure that it's not
variabl e, which is another question that we're
addr essi ng.

So the sanple sizes, | think, are
fine. And I'd nuch rather see you guys do small --
smal | er studies, because a study of 800 wounds woul d
be just mnd-boggling. It just would be -- it would
take the next century, even with nulti-sites. Wen
you get nmulti-sites, you get a lot of data in there.
And so | feel sort of -- sort of strongly to the
effect that we should | ook at popul ations like this
and determne our clinical questions.

And again, if you re tal king about a
20 to 40 percent treatnent effect, it's not an
issue. If you' re talking 10 percent, then yeah, we
may have to replicate this. But | would not -- |
woul d not want to see us do size -- sanple sizes to

try and detect a sanple from30 to 40 percent. |



think that woul d be inpossible.

MR MGIRE | think that's a good
summary statenent for this question. And | don't
knowif it will take another century or just into
the next century, but it's going to take awhil e,
yeah.

Let's go -- that was just the warnup
question. | have the feeling that the Agency put
that, put that question, Question 1, which was a
very |long and conpl ex question, up there to have us
work on all these different issues. And now we get
down to really the crucial issue, and it's the one
that we've all been tal king about. And Dr. Thonas
really summarized it, which is the extent of benefit
from becapl ermn treatnent.

"Despite the variable clinica
results, there is sone consistency of treatnent
effect in all studies. For exanple, the percentage
of conplete ulcer closure in the becapl ermn groups
is higher than in the placebo, control, or standard
care group

"I n the conbi ned anal yses, the
absol ute percentage of subjects who benefited by the
use of becaplermn was observed to be 10 percent

conpared to placebo, and 15 percent conpared to



standard care: 43 percent incidence in the 100
m crogram per gram becaplermn, 33 percent in the
pl acebo, 28 percent in standard care.

"However, given that in all arns
about 35 percent of healed ulcers recurred within
three nonths, treatnent with becaplermn resulted in
only about 7 to 10 percent of subjects experiencing
a durable effect or a durable benefit over placebo
or standard care, respectively.

"Question: Is an approximately 10
percent absolute difference in durable conplete
closure, 30 percent relative, of clinical interest?"

Dr. Lipsky.

MR LIPSKY: | have sone concerns
about the issue of the durable effect.

MR MQGJIRE You re not going to
give a yes or no answer?

MR LIPSKY: Well, if you'd |like ne
to address it in that order. | was going to cone at
it another way, but --

MR MGQJIRE No, we can -- we can
work around it, but we eventually --

MR LIPSKY: | could start with a
yes, and say that | think that --

MR MGIRE Ckay.



MR LIPSKY: Evenif it were only 10
percent, given the seriousness of these |esions, the
preval ence of the |lesions, the | ack of other forns
of therapy for these lesions, and the fact that not
only do we apparently close -- conpletely close the
| esions nore often with this treatnment, but do it
faster, ny answer would be, yes, I'd |like to have
this available to ne in ny ow clinic.

| do want to cone back and address
anot her issue, which has to do with the durability.
M/ under st andi ng of the reason for |ooking at the
durability -- that is, the recurrence rate in this
particular treatnment -- is to say, is the
ef fecti veness of the way the body heal s the | esion
different with this product? Do we -- do we close
the wound, but with skin that's not as tough as
normal skin, if you will? And the answer to that
appears to be no, that this product heals wounds in
away that's simlar to the way the body woul d
natural ly w thout the product.

The reasons for recurrence have
nothing to do with what you do when you treat the
lesion. It has to do with what you don't do, which
is to prevent the further lesion wth off-1|oading,

proper shoes, education, and so on.



So | think to hold the conpany
accountable for -- or the product accountabl e for
the long-termeffect is inappropriate.

MR MGQIRE Wll, | haven't heard
that yet. | nean, | haven't heard anyone bl ane the
product or bl ane the sponsor because these recur.

It woul d have been a wonderful additional bonus if
there had been an increase in the durable benefits,
but the -- | agree with you entirely.

MR LIPSKY: But when you reduce the
benefit of the product by the fact that because
there are recurrences in the future, you take what
mght a 10 to 15 percent benefit and reduce it to 7
to 10 percent benefit, that doesn't make sense to
nme. The question is, did the product do what it was
supposed to do? And the answer is yes.

If the patient then has a heart
attack or another unrel ated event, we wouldn't hold
the product accountable for that. | don't think we
shoul d hol d the product accountable for the fact
that the patient recurs with an ul cer, because we
haven't corrected other underlying problens, either.

MR MGIRE Cay. Qher comments?

MR C MLLER Well, | have one

observation, and that is, Western society seens to



have the prevalent view that one cure is worth it.

And | used to make a point, if it's a 10 percent or

7 percent cure rate, it's worth it. | have kind of
a denonstration of that, "Is that one percent worth
it?" Vell, I"'min a group of spinal cord injury

people that is far | ess than one percent, and |
think all those devel opnents are extrenely
important. And so when | | ook at sonething |ike
this, until our society decides that we're going to
a cost effectiveness deci si on-maki ng process for all
nmedi cal care, | think we ought to stay with our
basi ¢ Wstern phil osophy that people are worth it,
what ever that percent is.

MR RCSENBERG The question --

MR MQGQIRE ay, Dr. Rosenberg.

MR RCSENBERG The preci se question
isif it will nmake a clinical difference.

MR MQIRE Correct.

MR RCSENBERG An inperfect anal ogy:
| think, you know, woul d a $300 racquet make a
difference for sone players versus high-Ievel
pl ayers that they conpete with? And the answer --

MR MQIRE Cetting personal.

MR RCBENBERG -- is probably yes.

If society were to -- | nean, a |lot of us know what



we really need are lessons. |f society were to send
everybody who pl ays tennis a $300 racquet, how rmuch
woul d the overall quality of the gane inprove?

woul d guess not nuch, not so you could tell it by
goi ng out and wat chi ng the ganes.

| nean, we're still dealing with
investigators. And these results are all over the
map. The variability and heterogeneity of
physicians is -- far exceeds that of patients in
t hese studi es.

MR MQIRE Actually, I know who
you were addressing with regard to the tennis
racquet, and --

(Laughter.)

But the issue -- the issue is the 10
percent absolute difference in the treatnment group.
Is that significant? Is it real?

You know, the other part of that
question, and the one that we -- that we do have to
give a nunerical vote on, is "Has becapl erm n been
denonstrated to be effective in the treatnent of
neur opat hic di abetic ulcers?" And that's really the
poi nt that we've been -- that we've been
concentrating on all day, so let's have sone --

let's have sone di scussion on that.



"Has becapl erm n been denonstrated to
be effective in the treatnment of neuropathic
di abetic ul cers?"

MR C MLLER At what dose?

MR MGQIRE WIlIl, the dose that's
bei ng proposed is 100 mcrogramper gram | think
30 mcrogramis off the table, isn't it? Yeah.

MR MISTCE: |'Ill speak. 1 think,
given the enornous variability of wound healing in
even the aninmal situation, |I think the overall
consistency -- | believe they've proved their point.

MR MGJIRE Dr. Hashinoto?

MR HASH MOTQ Consi dering that the
nunber of diabetic ulcers is 2.4 mllion, a |arge
nunber of patients out there. And | think -- |
don't know how expensive this nmedicine is, but
there's certainly many patients -- even 10 percent,
if they definitely inprove on this one, | would say
this shoul d be avail abl e.

MR MGJRE Further comrents?

VW' re not pricing the drug today,

[ uckily.
(Laughter.)
MR HASH MOTQ |'d say there should

be nore a specific |abel, what type of ulcer.



MR MQGQJIRE Exactly.

MR HASH MOTQ  Wat type of area,
what | ocati on.

MR MGQIRE Well, | think that's
what we've been hearing fromthe Commttee over and
over today. And the Agency has heard us, and
certainly the sponsors have heard the Comm ttee.

Dr. Thormas, did you want to comment ?

MR THOVAS. Well, just to take a
slightly contrary view, and that is, the clinica
trials are showing a 10 percent benefit, and under
t he best of circunstances, and with a lot of the
hard ul cers excluded. And | think in the practice
situation, that 10 percent is likely to be less than
that. So a clinical benefit of 10 percent in the
studies, given the variability anmong the studies, is
going to reduce under general use, would be ny
guess.

Now, | don't know what nunber you
stop at in terns of whether that's inportant or not.
It may well be inportant. But what we're tal king
about is a fairly small treatnment benefit that is
likely to | essen under general use.

MR MGQIRE Well, | think we've

heard that the nore skilled the provider, the better



the results.
THOVAS. R ght.

MAQJRE And --

2 3 D

THOVAS: This is the best.

MR MGIRE So | think you would
not want to get the product, and not a very good
doctor. You' d want to -- you would want to get
sonmeone who is experienced in dealing with ulcers.

MR THOVAS. And | think that's a
plead-in for very strict |abeling.

MR MGJIRE | agree. | agree.

Yes, Dr. WIson?

MR WLSON | think clinical trials
rarely, if ever, prove anything with respect to
effectiveness. On the other hand, | think that the
consi stency of the results with these particul ars
trials have -- leads one to think that this is very
suggestive that there is a benefit here.

And in terns of effectiveness,
there's other factors involved. And | think the
educational programand everything else that's going
to go along with the distribution of this drug nakes
me think that not only the effectiveness of the
drug, but the -- all the ancillary support that's

going to go along with it, would lead ne to think



that the distribution of this drug woul d be
effective for a select group of diabetic patients.

MR MGIRE Phil, do you have any

conmment s?

MR LAVIN  No.

MR MGQIRE Al right. |If anyone
would like to conment on efficacy, 1'd like to bring

this to a vote fairly -- fairly quickly. Soneone
has a comment ?

How many of the Commttee feel that
becapl erm n has been denonstrated to be effective in
the treatnent of neuropathic diabetic ulcers?

Al those yes, raise your hand --
hi gh enough so Tracy can see it. Cone on.

MR RCSENBERG Wat are we voti ng,
yes or no?

MR MQIRE This is yes, Bill.

(Menbers voted.)

Cont rary- m nded?

(Menbers voted.)

MR F. MLLER My | ask a question?

MR MQGQJRE Yes.

MR F. MLLER My | ask a question
of the sponsor?

To get back to the question that I



had asked previously, did the -- were there
nmet at arsal head and heel |esions which did heal ?
That's the first question.

And the second question is, when Dave
showed us the slide of the various groups this
nmorning, and there was variability in the response,
in those centers where they had better results, was
the off-loading better? Was there better conpliance
with the off-loading in those particular centers?

M5. SMELL: The answer is yes, there
are netatarsal head and heel ulcers that heal ed.

MR F. MLLER And they were ulcers
that had not heal ed by good other care and --

M5. SMELL: Yes. The description
for the entry criteria, these had to be non-healing
ul cers of at |east eight weeks in duration, with
what was called -- I'mtrying to think of the exact

word, but we did describe that these had to have an

attenpt at wound -- good wound care prior to entry.
| still don't have specific nunbers for you on
net - heads.

As far as non-wei ght-bearing, | don't

have it split out by the different centers, but what
we did |l ook at were people that were described as

bei ng conpliant w th non-wei ght-bearing, versus



non-conpliant. And the conpliant ulcers did have
the significant healing separations you sawin the
overall results, and those that were non-conpli ant
didn't have those kind of separations.

MR F. MLLER How was conpliance
det er m ned?

M5. SMELL: It was asked at each
visit of the investigator on whether or not the
pati ent was conpliant with the non-weight-bearing
regi men that was prescri bed.

MR MQIRE Fred --

MR F. MLLER Yes?

MR MGJRE You raised your hand,
and | counted you as a no. D d your hand go up as a
guestion or as a no?

MR F. MLLER It went in as a no.

MR MQIRE It went in as a no.
Ckay. Let nme do this -- Tracy and | managed to m ss
the no vote. How nmany noes are there?

(Menbers voted.)

Ohe, two, three, four -- okay.
Thanks very much. That's very reassuring | can
still count to four; that's good.

Question 3, patients nost likely to

benefit from becaplermn standard care. And we need



to vote on this also:

"It is necessary to optim ze standard
care and concomtant therapy in wound healing to
conpare the benefit derived by becapl ermn
treatnment. Anmong factors in standard care, there is
consensus that non-weight-bearing is essential.

Cont act casts were not allowed, because this

nodal ity is not conpatible with daily application of
becapl ermn. However, for diabetic ulcers that are
| ocated over the heel or netatarsal head, total
contact casting is considered by many to be the
treatnent of choice for pressure relief for this

cl ass of ulcers.

"Question: Please describe whether
the standard of care in these trials was appropriate
to allow determnation that becaplermn contributed
significantly to the healing of neuropathic ulcers.
Pl ease di scuss your experience with the use of
contact casting. |If approved, is becaplermn
appropriate for treatnment of all neuropathic ulcers,
irrespective of |ocation?"

Wio woul d |i ke to open that?

MR HARKLESS.: Basically, we use
total contact casting -- this is Harkless.

MR MGAQJIRE (& ahead.



MR HARKLESS: -- routinely for the
treatment of neuropathic ulcers. And if you | ook at
the data in the literature by -- about four studies,
the average tine was about thirty-eight days for the
heal ing of a neuropathic ulcer. So | think that's
fits what Dr. Mller's talk clearly alluded to
earlier this norning. By about five or six they
shoul d heal with appropriate off-I|oadi ng.

But the question really is the
flexibility and the limted joint nobility, which we
really haven't tal ked about, which | think is so
important. And if you | ook at the etiopathogenesis
of anintrinsic ulcer, limted joint nmobility plays
asignificant role in that. So | think neuropathic
ulcers, really, with total contact cast --

And | guess | woul d ask the sponsor,
did they stratify that out? And | think, from what
| heard, that they didn't.

MR MGJRE But your standard of
care woul d be non-wei ght - bearing and debri denent ?

MR HARKLESS.: Yeah. | would say the
standard of care at each institution is determned
by rigidity of deformty and if it's flexible or
rigid. I1f | had an ulcer on ny toe and | had a

rigid -- sem-rigidtorigid deformty, it was cl ean



and it was clearly not infected, simlar to the one
he showed, | would operate onit. | would fix the
deformty and then off-load it, and it woul d heal.
And nost of the time, once | relieve the deformty,
it will heal in about a week or ten days after | do
that. | would say that's probably the standard of
care for the average aggressive clinician who
under st ands t he bi omechani cal -- bi onechani cal and
surgical etiology of the problem--

MR MGIRE But as --

MR HARKLESS: -- and the vascul ar
supply, as well.

MR MGIRE As Fred MIler pointed
out this nmorning, the standard of care is not
necessarily sonething that all of us can provide.

MR HARKLESS: | understand.

MR MGIJRE | would never attenpt
to put on a cast. There are a few people at ny
institution, and all of whomyou know -- there are a
few people at ny institution who could do that. But
it'sa--itisasmll --it's asnall arc of the
popul ati on.

MR HARKLESS: R ght. In addition,
we published a study recently | ooking at the various

of f -1 oadi ng net hodol ogi es, |ooking at total contact



casting, DH wal ker, the Darby shoe, New Bal ance shoe
wi th the various devices, and about seven different
nodal ities we | ooked at in our prospective study.
And we found that the DH wal ker actually off-| oaded
simlar to the contact cast, which was a -- which
was quite interesting. That's also |ooking at the
felt and foam of f-1| oadi ng net hodol ogy at the Jocel yn
dinic that the podiatry group up there utilizes.

MR MGJRE Ckay. The Agency has,
| guess, put this questioninreally to get our
attention. And this questionis a -- creates a
dilemma. Cbviously, you couldn't apply the
medi cation daily if you had on a cast. And so the
question is, did you conply with the best in
standard therapy? Well, if you consider a no-wei ght
cast the best, then this wasn't the best. But |
t hi nk everybody knew that going into the study, so
it's a --

MR HARKLESS: | concur with that.
And | think that clearly they denonstrated it
doesn't inprove the healing rates of the ulceration,
so |l think -- | already voted on that, so | think
that's already clear.

MR MGJIRE Qher comrents?

Dr. Muist oe.



MR MJISTCE: Yeah, | dothink if it's

-- if it goes to a |l abeling question, that the

anal ysis still really hasn't been done. It hasn't
effectively been broken out, adequately, | think.
The -- if you say that weight-bearing that's

difficult to off-load is healing a netatarsal, they
really shoul d be anal yzed and in a different group,
and see. If there is no effect in that group, then
|''mnot sure the | abeling should include that group
as part of their indication.

MR MQIRE That's fair.

Q her -- yes, Dr. Lipsky?

MR LIPSKY: | think as Dr. Steed
nmentioned this norning, there are a | ot of places
that don't have people who can put on contact casts.
Even at his clinic, it sounds like only a relatively
smal | percentage of people have a contact cast put
on. It sounds, however, that even in the patients
who had the kinds of ulcers that woul d benefit from
a contact cast if that was avail able, they benefited
fromthis product, as best we can tell with the data
stratified, as it is, by ulcer |ocation.

So | think we really can't answer the
speci fic question which was asked, which is "Wat's

the relative benefit of contact casts versus



becaplermn for ulcers that could be treated with a
contact cast?" | don't think that study is ever
going to be done. But | think there's no reason to
bel i eve, based on the available data, that the
product shouldn't work on the kinds of ulcers that
m ght al so benefit perhaps even nore froma contact
cast, but recogni zi ng how few pl aces have good
technicians to do that.

MR MQIRE It's clear that the --
that one therapy excludes the other, and so these
are not going to be used conjointly.

Are there other comments? WIna?

M5. BERGFELD. Well, | haven't said
too much this afternoon. But |I'mgoing to concur in
what's said about the first and second questi on.
And | think that we're going to be working out the
standards of care, perhaps tonmorrow. But | think
that as this question is actually stated, they
negl ected to tal k about the other pseudocasts, if we
could call themthat, that the orthopedi c surgeons
have devel oped, that take pressure off the foot and
the leg, that could be utilized with such a
medi cation. So | would say that pressure --
relieving pressure over a period of time, with the

use of this active ingredient, mght be very hel pful



in sone of these patients. And | would prefer to
use it in that sense, rather than to say
specifically contact casts, because of what's been
said, that there's sone limtation in the ability to
put on such a cast for a nunber of reasons.

MR MQIRE kay. Are there any
comments over here? Yes?

MR F. MLLER | would agree with
what WI na said, you know, that there are other
approaches, not just the contact cast. And maybe in
the discussion this norning it |ooked |ike that was
the only way, and there certainly are other nethods.
And you know, we've tried the Jocel yn nethod and the
various orthoses.

And al so, the other point that I
would like to make is, with the education,
educational armof this, that if you teach peopl e
how to debride, which is really a great idea, at the
sane tine there's going to have to be an armt hat
deals with off-1oading, so that if physicians do use
this preparation -- you know, the sine qua non in
therapy is to avoid pressure, in addition to the
debridenment. So there's going to be somet hing
needed in that regard.

M5. CCELLN  That is sonething that's



in our labeling, as well as will be in part of our
education. W will address that.

MR C MLLER Can | just ask a
qui ck questi on?

MR MGAQIRE Yes, Dr. Mller

MR C MLLER It is ny concern
that, real or imagined -- that a physician in the
field mght confuse the use of the staging system

you're using here with the staging systemthat's

used in pressure sores. Is that of concern?
MR MGQIRE WIIl, it's always a
concern. But | don't think -- you know, the

di scussion has really been directed toward
neuropat hic ulcers. And you nay be asking ne

whet her there's sonmebody out there that doesn't know
the difference between a neuropathic ulcer and a
pressure sore, and | guess there is. But at |east
the intent is not to be treating stasis ul cers, not
to be treating ischemc ulcers, not to be treating
ot her kinds of ulcers, but to be treating

neur opat hic ul cers, which to the best of ny

know edge, nost diabetic ulcers are. There are sone
that are not neuropathic, but nost are. And | think
that's -- | think the sponsor has nade that very

clear. |f sonebody out there is going to get



confused about it, I'msure -- will it be used for
the wong indications? Sure.

MR RCSENBERG Coul d | ask about
that, Joe?

MR MQGQIRE Yes. Dr. Rosenberg.

MR RCSENBERG If this hel ps the
tissues, if it notivates the tissues to heal, why
does it only work on neuropathic ulcers? Wy
shouldn't it work on the others?

MR MQGQIRE | don't know that we've
addressed -- | don't know that we've addressed that.
Does the sponsor want to wade into that?

(Laughter.)

M5. SMELL: | think the key point
that we're tal king about is neuropathic versus
ischemc. W didn't test it on ischemc ulcers. W
know t hat oxygen is very inportant in the healing
process, and that's why we excl uded those fol ks.

The etiol ogy of other types of
ul cers, especially the venous ulcers, is different,
and so that's a different testing program

MR MQGQIRE And so the answer is,
you don't have data that you can -- wth venous
stasis ul cers?

M5. SMELL: W don't have it with



venous, but we do have it with it with pressure
ul cer, which shows efficacy of 100 m crogram per
gram concentrati ons.

MR MGQIRE kay. Dr. Lipsky.

MR LIPSKY: W' ve tal ked about the
di fference between the neuropathic and the venous
stasis ulcers. | think there's another inportant
distinction to make, which is the diabetic and the
non-di abetic. In the wonderful talks we had this
norni ng, one issue that wasn't really addressed was
the fact that there appears to be some underlying
i mmunol ogi cal perturbation that di abetes causes that
al so affects the susceptibility to infection, the
I'i kel'i hood of devel opi ng wounds, and the | ack of
heal i ng of those wounds.

So to take the data fromthese
studi es and transpose themto other types of
pati ents who have, for exanple, pressure ulcers, but
are not diabetic, | think is fraught with all kinds
of difficulties.

MR MGAQJIRE Wll, let's not do it,
t hen.

(Laughter.)

I think it would take a lot of -- a

lot of tine to sort that out. And I'mnot sure that



everyone woul d agree with the i mmunol ogi ¢ problemin
diabetics. It's rather surprising to me that one
can have an open ulcer for three years and not have
a clinical infection.

Let's focus on the question:

"Pl ease di scuss whet her the standard
of care in these trials was appropriate to allow
determnation that becapl ermn contri buted
significantly to the healing of neuropathic ulcers.”

And | think we can just say yes or no
on that one, agreeing -- agreeing up front that
there are different standards of care. And the
standard of care which permtted this study to be
carried out precluded using a cast, full casting.

Does anyone want to ask a question
before the vote?

| amrem nded that the question nark
occurs after "location," not after casting, so "If
approved, is becaplermn appropriate for treatnent
of all neuropathic ulcers, irrespective of
| ocati on?"

That's a little nore conpl ex. Wo
would like to conment on that?

MR HARKLESS: | nean, | would have a

concern about the location, as related to the



interdigital aspect versus the top of the toes, in
terns of the lesion. Because if you |l ook at a toe,
there's nothing there but -- once you go through the
skin, you' re down to the capsule of the joint. So
you're |l ooking at a whole different etiol ogy and how
it spreads, versus the plane of the foot, where you
tend to have nore subcutaneous tissue. You debride
the callus, you'll have granul ation tissue. But
once you break the skin on the side of a toe
interdigitally or in the web, to nme, it's a deep
ulcer at that point. And in the classification
systemthe stagi ng woul d change, potentially.

MR MQGQJIRE Dr. Lipsky?

MR LIPSKY: Just one quick point.
If you're going to vote on this question, | think
what's left out of the question is the word
"di abetes" and the word "foot." So as it's stated,
you could use it on any neuropathic ulcer in any
kind of patient.

MR MQGJRE Agency accepts that?

M. VEISS: Yes. Thank you very
much.

MR MGIRE Ckay. |Is there other
di scussi on?

MR WLSON Question. Are we going



to be voting on two questions or one? It seens |ike
there's two questions here.

MR MGQIRE It's one. |It's one
question. It's a "Wre it to be approved,” okay?
Just deal with that. Then, "Is becaplermn
appropriate for treatnment of all neuropathic ul cers”
-- "diabetic neuropathic ulcers, irrespective of
| ocation on the foot?" And so the -- we're not
voting on the first one; that's "Wre it to be
approved. "

Ms. Cohen?

M5. COHEN | have trouble with the
word "significantly"; that's a very strong word.

MR MGIRE Cay, that's -- okay,
understand. But that's not inthe -- that's not in
the question. The question is that -- the question
really begins with "If approved, is becaplermn
appropriate for treatnment of all diabetic
neuropat hic ul cers, irrespective of |ocation on the
feet?" | agree it's alittle confusing, and |
mssed the point -- | mssed the point nyself.

Are we ready to vote on this?

Dr. Mist oe?

MR MJISTCE: | just would restate ny

previous concern that | don't think they' ve anal yzed



the data. They haven't broken it down by |ocation,
other than just to say that nost, 70 percent, are
the forefoot, but did not break down the -- at | east
interns of their percent healing, or maybe I m ssed
it, between toe and netatarsal head. There were a
very snmal |l nunber of heel ulcers, so that the

| argest nunber in the study and the ones who did the
best, which weighted the results, were on the toe.

So | don't know that we have enough information for

me to be able to say that it's -- that it's
efficacious in all |ocations.
MR MQIRE Cay. Wll, | think

that's an inportant question. Wuld the sponsor
like to respond to that?

MB. CCELLN.  Wiat ?

MR MGIRE The question is, do you
have -- do you have enough data to carry this
question? Do you have enough -- do you have enough
data on different parts of the foot to carry this
guesti on?

MR HARKLESS: A quick comment while
she's com ng?

MR MQIRE Sure.

MR HARKLESS: | think the staging

would play arole as it relates to the location



because if it is a superficial ulcer, and which al

of these particul ar studies denonstrated, then even
if it was on the toes, it could fall in that
category. Because if it's just very superficial,
make the comment that it could be down in the tendon
and bone. But | have seen interdigital ulcers that
may not be down to the tendon or bone, but if it
does probe to tendon or bone, then it woul d change.

| woul d be concerned about the | ocation.

M5. SMELL: W do have the potenti al
to run that data, but we do not have that data today
on toe versus netatarsal head, versus heel. Al we
have are forefoot, md-, and hindfoot conbined, and
| eg, which includes the ankle.

MR MGQIRE Well, Dr. Mistoe,
unl ess -- unl ess sonmeone pushes or pulls, | think we
can | eave that question unanswered, since we don't
have the data. Ckay.

And now we're in Question 3(b), ulcer
st agi ng:

"Cinical trials of becaplermn were
perfornmed in diabetic patients with Stage III,
defined as full-thickness tissue | oss extending
t hrough derms to invol ve subcutaneous tissue, or

Stage 1V, neuropathic ulcers.



"The sponsor has not exam ned
becaplermn in trials of nore superficial Stage |
ul cers. The phrase 'full-thickness through
epiderms and derms' has been proposed by the
sponsor to describe ulcers appropriate for treatnent
wi th becapl erm n.

"Li kewi se, becapl ermn has not been
examned in diabetic patients with ulcers due to
vascular inpairnment. Al becapl ermn-treated
patients had a TCPQ2 of greater than 30 mllineters
of nercury.

"Question: |f approved, should the
sponsor's definition be used, or should |abeling
specifically state that becaplermn is intended for
treatment of neuropathic ulcers that extend at | east
t hrough subcut aneous tissue, Stage Ill, and in which
there is an adequate bl ood supply."

D scussion? Yes, Dr. Margolis?

MR MARQOLIS: This is a question
' ve been wondering about for a while. How does the
sponsor propose that the famly practitioners, who
have been nentioned a few tines as being those who
may be using this -- howw |l they do TCPR's? O
has the technol ogy becone very available in the | ast

coupl e of weeks?



MR MGIRE They'll probably do
ABl s.

MR MARGCLIS: But is there a tight
correlation fromtheir study between ABI and TCP(R?

MR MGIRE Let's get sonme help
fromthe sponsor.

M. SMELL: Wat we've proposed now
is that a noni nvasi ve neasure of the adequacy of
perfusi on be done, whether that's ABI, |aser
Doppl er, PVRs, whatever is chosen.

MR MARQOLIS: But your anal yses were
all based on TCP2's, right?

M5. SMELL: Yes, they were.

MR MARALIS: Have you shown that
there's a tight correl ati on between | aser Doppl er,
TCPC2, and ABI?

M5. SMELL: In this population, as
you know, ABIs may be difficult to interpret because
of calcified vessels.

MR MARQAOLIS: So, then, you can't
use that, correct?

M. SMELL: Correct.

MR MARALIS: So then we're down to
TCPQ?' s.

M5. SMELL: Pal pable pulse. And



peopl e with pal pable pul ses, the magjority of those
patients have a TCP2 of at least 30. And | think
Dr. Steed is probably the person to ask specifically
about noni nvasi ve vascul ar testing that woul d be
appropriate in this situation.

MR MGQIRE WIIl, but I think -- I
think the question that Dr. Margolis has brought up
is whether this type of staging is going to be
practical. Are physicians going to be able to do a
TCPQ2, since the ABl is not going to -- may not be
that infornmative, unless you have correlations. And
| think you do not have correlations, for the
reasons stated.

MB. SMELL: It's not for the
staging, it's to determne the adequacy of perfusion
and the difference between i schem c and neuropat hi c.

MR MARZELLA: Can | nmake a comment ?

MR MGIRE Yes, Dr. Marzella, go
ahead.

MR MARZELLA: You were asking that
the -- we're not asking for a specific definition of
adequate bl ood supply. Is --

MR MGQJIRE D. Mrzella, | can't
hear you.

MR MARZELLA: We're not asking for a



specific definition of what constitutes an adequate
bl ood supply. | think this norning there was a
di scussion of a lot of different way by which
clinically one can determ ne adequate -- adequacy of
blood flow So the intent would not be to require
that necessarily TCPQ2 nmeasurenents be done.

MR MARALIS: But the data is all
based on TCPQ2, correct?

MR MGJRE Yeah; the question is,
how is that going to be done? Dr. Thonas?

MR THOWAS: |'Il answer that, and
then 1'll pose another questi on.

| think what they're trying to say is
that there needs --

MR MQGQIRE | think your m crophone
i's dead.

MR THOVAS. It'll come up in a
second; there's kind of a lag, |like the Mars | ander.

(Laughter.)

| think there's definitely got to be
enough |l abeling data to be sure that this is not
used in ischemc, and the methodol ogy is going to
be, they basically prove that it's not -- or be
assured that it's not going to be ischemc. And

it's going to be open as to how people do that. And



you and | know that they're not going to do it
right, and they' re not going to use oxygen and al
t hat .

So | think it's just -- it has to be
really stressed that this is -- this is not for, you
know, ischemc, that needs to be treated
differently, and that because of the educationa
probl ens that you guys have al ready tal ked about,
that has really got to be educational in the package
| abel .

Now, the other issue is, then, in
terns of the staging process. Wich staging system
are we using? Are we using CBRA? Are we using
VWagner's? O --

MR MQIRE D. Smell?

M5. SMELL: W would prefer not to
use a staging systemin the |abel. Because as Dr.
Steed nentioned earlier, and perhaps he can address
it again, because there are so nmany different types
of staging systens, it becones very confusing.

MR THOVAS. Well --

MB. SMELL: So we would like to use
sonme sort of description of the ulcer

MR THOVAS: Well, | think that there

are two conponents to that. e is, |I'mjust



curious as to which -- when you tal k "stage" here

for these studies, what are you tal ki ng?

MB. COCELLN

Jan, what was the nane

of the staging systemthat we used in our clinical

trials? And actually, we have a di agram of what

that --
MR THOWVAS: Well, | don't need to --
| just --
M5. SMELL: Ckay. Stage |l is --
MR THOVAS. D d you have four
st ages?
M5. SMELL: Four stages.
MR THOVAS. Five stages?
M5. SMELL: Four stages.
MR THOVAS. Four stages. 8 CPR?
M5. SMELL: Wth |1 and Il being
partial and Il and IV being full thickness.
MR THOVAS: 8 CPR instead of the 5?
M5. SM ELL: Yes.
MR THOVAS. So when you -- when you

do that, or when you tal k about these stages, if

you're going to talk in stages, you' re going to have

to have to define it in terns of which staging

systemyou' re using, or otherw se you're going to

get confusing problens of people who are using



Wagner ' s.

Then the other issue is that if
you' re going to put something the thickness of a
dime into a wound, it's got to have enough depth for
you to be able to do that, which by definitionis
going to be alll or IV. So |l assune that you're
not tal king about trying to use this onal or all

MB. SMELL: No, that's correct, al
our studies were done on |1l and |V, based on this.

MR THOVAS: Ckay.

Vel |, for purposes of |abeling,
that's going to be really hard. W' ve been trying
to do this for probably about three or four years, 8
CPR guidelines, and it's still people do not
understand it. So | think you re going to have to
be careful to explain that.

M. SMELL: Ckay.

MR MGIRE So you would like to
see an anatomc definition of the staging?

MR THOVAS. | think you re going to
have to tell people what to |l ook for. But you al so
are going to have to nake it plain that if you' re
going to put sonmething the thickness of a dine in a
wound, it has to be the depth of a dine.

MR MGIRE Ckay.



M5. SMELL: Yes.

MR MGIRE Now, Dr. Margolis, |
have a question for you. Wuld you be nore
confortable with the question if, instead of ending
with "in which there was" -- "in which there is an
adequat e bl ood supply,” it was stated that "the
patient had a TCPC2 greater than 30 mllineters of
nmercury"?

MR MARALIS [I'mnot really sure
whether |'d be nore confortable with it, to be
honest. M greatest concern is part of the concern
t hat everybody's had about sonething that isn't --
that has 10 percent efficacy, that's now going to go
out to the real world and nay or nmay not be
gener al i zabl e.

And there were fairly specific
inclusion and exclusion criteria used in each study.
And if the TCPQ2 is inportant for adequate bl ood
flow, which |ots of studies have shown that it is,
if people beginto violate that, then right fromthe
bat you may end up with a product that doesn't | ook
effective in the coomunity, which really is
effective if it was being used correctly. | just
hate to see sonething fail, especially this being

the first of what will, hopefully, be several



products -- fail and sort of get a bad reputation
for the whol e group of products, when it's just not
bei ng used correctly.

M5. SMELL: W agree with that.

MR MGIRE Cay. D. Steed has a
comrent .

MR STEED. Yes. W en we designed
the first trial, we wanted sone objective
nmeasurenent to assure us and to assure ot her people
review ng the data that the wounds were not
ischemc. And we chose the TCPQ2 of greater than
30, since the literature woul d suggest that's an
adequate bl ood supply to heal. W by no means nean
that every patient should have a TCPC2 over 30 to
heal a wound.

| a couple of years ago went back and
| ooked at 200 consecutive diabetic ul cer patients
that | saw nyself in the clinic, and I had a nedica
student go back and read every clinic note, and I
had a note on every patient. And | could pal pate a
pul se in 68 percent of those 200 patients that cane
t hrough the door, so about two thirds -- and |
believe it was pal pabl e because | exam ned t hem al
nyself and noted it inthe -- in the patient's

chart.



So | woul d suggest if you have a
pal pabl e pul se, that you have an adequate bl ood
supply. And | believe -- | mean, physicians --
every physician here who sees patients with diabetic
ul cer assesses bl ood supply. You don't need a TCPQ2
to do that. But you should say that they have an
adequat e bl ood supply by whatever neans you use, and
certainly if you have a pal pabl e pul se, nost woul d
not order any noni nvasi ve studies except in an
unusual ci rcunst ance.

MR MQGQIRE But | still think there
will be some disconfort in using criteria other than
were used in the clinical trials. And the criterion
you used in the clinical trials was a TCPCR.

MR STEED R ght. But we wanted
sone -- we wanted some objective nunber, so that
soneone coul dn't cone back and say, "This one was
ischemc.” So if they had TGP of 30, whether they
had a pal pabl e pul se or not, we still mnmade them have
a TCP2 over 30. It turns out that the average
TCP2 in that trial was 56, and normal is 55 or
greater, so they were essentially -- essentially
normal bl ood supply.

| can't renmenber -- and certainly we

have a wi de experience in TCPQ2, because we do a | ot



of clinical trials and we have a unit in our clinic,
and we use it fairly liberally. |If you have a
pal pabl e pul se, you' |l have an adequate TCPC2 in
al nost every case. But | don't think we should
restrict physicians in practice to neasuring TCPC2,
to use this. W should have them be convi nced
there's an adequate bl ood supply. And a sinple --
if you can pal pate a pulse, it will be adequate in
nost cases.

M. CCELLN | think if | could add
sonmething to this conversation, in the clinica
phar macol ogy section of our proposed | abeling, where
we describe the clinical trials, we do include the
fact that we evaluated the perfusion in these ulcers
with the TCP2, and the requirenment was to be
greater than or equal to 30 mllineters of nercury.

MR MQGQJIRE Dr. Lipsky?

MR LIPSKY: |If the intent is to
excl ude patients who have i schemc as opposed to
neuropat hic ul cers, mght a change in wordi ng be
that it's appropriate for treatnment for ul cers that
are predomnantly, or at |east predomnantly
neuropathic, so it gets at the point that you' re
pretty confortable, as the treating physician,

you're treating a neuropathic and not an i schemc



ul cer?

MR MQIRE Yeah, if we ever answer
question 3(a), that will be built into 3(a).

(Laughter.)

| mean, 3(a) was restricted to
di abetic neuropathic -- | didn't -- |I'"mnot naking
'ight of your question, but | nean it's built into
that. The only reason that 3(a) was not -- was not
answered, is because we haven't -- we do not have a
stratification of the data fromdifferent |ocations
inthe foot. But | think it's every intention that
this -- that we're tal king about diabetic
neuropathic ulcers. | don't care if it's in the
answer to 3(a) or 3(b) or wherever.

But the 3 -- 3(b) is tal king about
sonething a little bit different, and the "If
approved, should the sponsor's definition be used,
or should | abeling specifically state that
becaplermn is intended for treatnment of neuropathic
ul cers" -- do you want to put "diabetic" in front of
"neur opat hi c" there?

MR LIPSKY: No, that's not the point
| was maki ng.

MR MQIRE | nean, "that extend at

| east through subcutaneous tissue," we agree that's



inmportant, "and in which there is an adequate bl ood
supply.” And then I think there needs to be a
little nore | anguage there about the adequate bl ood
supply, which is at |east pal pable pul ses.

MB. SMELL: Can | nake one nore
point on that, for the definition "through the
epiderms and derms and into the subcutaneous,"” not
"t hrough the subcutaneous"? Because that was our
definition for Stage I11.

MR MGQIRE D. Bergfel d?

M5. BERGFELD. That was the question
| was going to ask.

MR THOVAS. But "extending down to
t he subcut aneous tissue" is -- okay, if it goes into
t he subcutaneous tissue, it's alll.

M5. SMELL: Yes.

MR THOVAS. Ckay.

MB. SMELL: That's what we're
calling full thickness, not -- we don't require that
it be conpletely through the subcutaneous tissue.

MR THOWMAS: Right.

M5. SMELL: Yes.

MR THOVAS. |If it does and goes down
into nuscle, it's a IV

M5. SMELL: Rght, then it becones



MR MGAQJIRE D. WIson?

MR WLSON Al right, just a point
of clarification. M inpression was that in the
trial there were patients who had a TCPQ2 that was
greater than 30, who did not have a pal pabl e pul se.
And | would not be in favor of your anendment, which
woul d i ncl ude having a pal pabl e pul se.

MR MGQIRE WIIl, I think it would
be the other -- | think it would be the reverse of
that that you woul d be concerned about, if someone
had a pal pabl e pul se and did not have an adequate
TCPCR.

MR WLSON R ght.

But ny understanding was, and this is
not ny area -- ny understanding was that if you have
an adequate pul se, you al nost al ways have a TCPQ2
that's greater than 30, but that you can have a
TCP2 over 30 and still not have an adequate pul se.
And so | would think that if you had an adequate
pul se, that begs the question and that's fine. But
there may be people who may not. And if you
restrict it to just those people who have a pal pabl e
pul se, then you may actually m ss sone peopl e who

may benefit fromthis treatnent, who woul d have a



TCP2 over 30. That was ny point.

MR MQGIRE | guess | was | ooking
at it inalittle different way. | didn't want to
offer this therapy for soneone who woul d not
benefit. Dr. Steed, do you care to comrent agai n on
t hat issue?

DR STEED. Sorry?

MR MGJRE The question, should
you excl ude -- should you excl ude patients who do
not have a pal pabl e pul se?

MR STEED. Wll, | guess if they had
a pal pabl e pulse, then it's obvious they have enough
-- 1 nmean, | think they have enough bl ood supply.

If they don't then | believe it's up to the
clinician. |If you believe that they don't have a
pal pabl e pul se, nost clinicians are probably going
to do sone type of noninvasive study to be certain
t hey have an adequate bl ood supply. And they woul d
do that even if they didn't used this product. |

t hi nk nost of us here who have taken care of a

di abetic foot ulcer, if they didn't have a pal pabl e
pul se, would try to do some vascul ar | aboratory
testing to be certain they had adequate bl ood supply
and di d not need revascul ari zati on.

MR MAIRE D. Thonas?



MR THOVAS. Well, just a comment
about pal pabl e pulses. W're going to have to sol ve
the problemof ischema a different way. Because
one of the statistical things, you know, that they
do when they teach you the kappa statistic for
agreenent between observers, is a study of pal pable
pul ses. And there's absolutely no agreenent. And I
woul d offer that nost people in this country can't
find a pal pabl e pul se.

(Laughter.)

So | nean, it really is a problem |
mean, | understand and agree with you that if you
feel a good pulse, then that's fine. That, to ne,
rules out ischema. But you can't -- that can't be
a criterion in the |abeling process, because nost
peopl e have a tremendous difficulty feeling pul ses.

MR MGQIRE D. S mons-0O Brien.

M5. SIMMONS-O BRIEN | agree that
| abeling for ischema is going to be different. And
one of the things |I'mconcerned about, hearing the
di scussion, is the patient who not only is a
di abetic and has diabetic foot ulcers, but who al so
has connective tissue disease, who nay in fact have
| upus, and nmay actually have small -- snall vessel

-- snall vessel disease. So | think many oftentines



when peopl e hear "non-ischemc," they i medi ately
think, "Ch, it's an arterial ulcer." Well, there
are nore than arteries at stake; there are al so
smal | vessel s.

And how can we hel p gui de the
practitioner to make certain, when they have a
pati ent who has nore than di abetes, to know exactly
whet her they're dealing with a diabetic ulcer or
possible an ulcer as related to their connective
ti ssue di sease process in the sane vicinity?

MR MGQIRE WIlIl, that can very
easily be put into the | anguage, | think, that --

MB. CCELLN | believe --

MR MQJIRE -- other vascul opat hies
-- ot her vascul opat hi es shoul d be consi der ed.

M. CCELLN. | believe Dr. Robson had
sonet hing that he wanted to add

MR MQGQJRE Pl ease.

MR RCBSON  Yeah, |'mconcerned a
l[ittle bit. Don't you really want, on this ischema
question, to -- in your labeling or in their
educati onal package to say, "If they don't have
pal pabl e pul ses, they need to be evaluated to see if
t hey have correctabl e vascul ar di sease before you

use this drug"? Because just because it wasn't done



inthe clinical trial, all the pre-clinical and the
data that Tom Mist oe showed today suggest this m ght
be very good in ischema, and may be one of the few
cytoki nes that is.

And therefore, | think what you
really want to do in your labeling is say, "Wen you
wor k t hese peopl e up, however you do it, by TCPQ2 or
pal pabl e pulse, if you think they're ischemc, that
should be ruled out." That should be part of the
| abeling and part of the educational thing.

But 1'mnot sure it should be
excl usi ve, because what if you then send in the
vascul ar surgeon, they say they can't be corrected,
or the patient refuses to be corrected or refuses an
anputation? There is no data that suggests that
this agent would not be useful in that patient. And
so | think you want to have it nore as an
educational in the |abeling than exclusive.

MR MGIJRE Cay. Thank you for
your comments. | don't think the Commttee is
within a mle of suggesting that it be used for
indications other than were -- than were examned in
the clinical trials. But |I think you re correct, in
that if there is a question, then the patient should

be worked up.



V' ve just about beat this question
to death, | believe. Yes, go ahead.

MR HARKLESS: There is a subset of
patients that can have a pal pable pulse, and it's a
paradox that they still may not heal. And there is
an entity inthe literature that's called signa
ischema, and so |I'd think that that, in addition to
the fact that you can have connective tissue di sease
-- | think that begs the question as well.

And to nme, the question arises, does
the patient have the signs and synptons of vascul ar
disease in the foot and I eg? And nmaybe that shoul d
be included in the package -- and al so, hopefully,
that the average physician woul d know what the signs
and synptons of vascul ar disease in the foot and | eg
woul d be, in addition to the fact that they may or
may not have a pal pable and |oud pulse. But | don't
think you can put all your noney on the fact that
they may not -- they nay have a pal pabl e pul se, and
they still may not heal a distal neuro- -- or
i schem c ul cer

And if you think about this slide
that Dr. MIler showed this nmorning, | can give you
nunerous cases where our patients have had an ul cer

at their hallux and phal angeal joint of the first



netatarsal, and it didn't heal after off-I|oading.
And once we obtai ned an appropriate arteriogram

t hey had occl usive disease in the nedial plantar
artery. That was the only thing that was actual ly
shown. They had three-vessel runoff, but they had
islands of ischema that did not heal. And so |
think that's inportant, as well.

MR MGQJRE Yeah; thanks for
enphasi zing that. That was really the point of Dr.
Simmons-O Brien's comments.

Let ne read the question again. This
is Question 3(b):

"I f approved, should the sponsor's
definition be used, or should | abeling specifically
state that becaplermn is intended for treatnent of
neuropathic ulcers that extend at least into
subcut aneous tissue (Stage I11) and in which there
is an adequat e bl ood suppl y?"

Remenber, this is all "Wre this to
be approved.” Can we have a vote? Wo's in favor
of this? Let's raise themso that Tracy and | w ||
get the counts right.

(Menbers voted.)

Thirteen. Ckay.

oposed?



(Menbers voted.)

Abst ai n?

(Menbers voted.)

V¢ have one -- two abstains, two
abstentions. Ckay.

| propose to go through these

questions wi thout taking a break. | think if we
take a break, we will |ose our nmonentum and so
let's just -- let's just keep going. |s everybody
just too tired to respond to that? | didn't hear

anyt hing. Ckay.

(Laughter.)

"The appropriate formulation, drug
concentration, and admnistration (drug anmount) of
becapl erm n.

"Sel ection of drug concentration.
The 30 and 100 m crogram per gram formul ations were
effective in sonme of the trials" -- | think that
neans "if" -- "but in the K Trial, where both
formul ati ons were conpared, only the 100 m crogram
per gramformul ati on was effective.

"Does the Commttee agree that the
100 m crogram per gramformul ati on should be the
approved formul ati on?"

Is there di scussion on that?



As you recall, the data with the F
Trial or wth the F Study | ooked very promsing for
30 mcrogramper gram and then in the next trial,
the K Trial, that difference -- that difference was
lost. And we have specul ati ons why the difference
was | ost, and we heard Dr. Steed explaining his
ideas. And the sponsor wi shes to go with the 100
m crogram per gram Wul d anyone |ike to discuss
t he concentration?

No di scussion. Let's vote yes or no.
| vote yes. W0 votes yes?

(Menbers voted.)

Thirteen. Ckay.

No?

(Menbers voted.)

Abst enti ons?

(Menbers voted.)

Che, two -- one, two. Ckay.

MR RCSENBERG |'mjust | ooking
forward to seeing sone nice, clear, straightforward
clinical data on the Rogaine day; I'Il just put it
t hat way.

(Laughter.)

MR MGIRE If you can erase that,

erase it. Ckay; and in that case, that was Dr.



Rosenberg. Ckay.

(Laughter.)

"Does the Coomttee agree" -- okay.

The anount of drug adm nistered. And
there was sone di scussi on about whether it should be
thin as a dine or it should be admni stered as
[ ength or as weight.

"In Studies F, K and 001, neasured
doses were used on an ulcer" -- "based on ul cer
area. In Study 002, the dose was not neasured and
the portion of becaplermn-treated subjects that had
conplete healing was the |lowest of all nmajor trials.

"A conparison of drug usage and
clinical outcone in the 002 Trial showed even
greater excessive usage, about eightfold nore
m crograns per square centineter, on average, than
t he expected anmount. |In actual usage, the potential
exi sts for dose application even in greater excess
than that which occurred in Study 002.

"Topi cal agents are not delivered in
measured doses. The sponsor believes that the data
denonstrate that the concentration, mcrograns per
gram and not the anount of gel applied, is
associated with the efficacy outcone of becaplermn

gel . Consequently, the sponsor has proposed the gel



be applied as a thin continuous | ayer, thickness of
a dine, and does not wi sh to include instructions
for nmeasured dosing in the |abel."

And now the -- okay. And now the
questi on:

"If becaplermn is approved, should
instructions for measuring dosage based on ul cer
area, as was used in three of the efficacy trials,
be recommended in the | abel ?

"Pl ease discuss the possibility that
excessive admnistration of the drug mght di mnish
efficacy."

And then the second part of that:

"If becaplermn is approved, please
di scuss whether there should be further post-
mar keti ng expl orati on of drug concentration (anount
applied to the ulcer), or other dose-rel ated issues,
such as schedul e.”

As | |l ooked over the early data from
the sponsor, it occurred to me that there mght be a
bi phasi ¢ response to the drug, and at least in a
clinical situation, that too much was not as good as
the right anount. | think that that question cones
up again.

| don't -- I"'mwaiting to hear from



peopl e who can advise nme on this. | don't -- |
don't understand that these are the only issues
involved in that 001/002 clinical trial. Are there
comments? Ton? Dr. Mistoe?

MR MJISTCE: Yeah, |'ve got a couple
of points on that.

Nunber one, fromanimal studies there
really -- although there is sone evidence of
bi phasi ¢ dose responses for sonme growth factors,
notably TG-beta, their 1 and 2 and 3, there is none
that 1've seen for PDG on the -- and so |I' m not
sure that's a najor concern

(n the other hand, the conpany's
statenent that 100 mcrograns -- that it's the
concentration that's the inportant issue, | find
their data totally non-conpelling on that issue.
don't -- there's no data. | don't think their human
data is conclusive on that issue, and there's no
data that I'maware of that say the concentration of
the drug is an issue.

And | think right now !l would have to
say that | think that the dosing is inportant, and
that the -- and that certainly this is one area
that, given the drug's expense, | think the patients

must be in every way -- |abeling nust be that nore



is not better.

MR MQGQIRE |Is there other
di scussi on?

MR MJISTCE: Just one nore.

MR MQIRE | nean, it is with
ot her products. Wth other products, one can -- one
can adjust the dose to fit the area, and there are
algorithns for doing that. You know, a half inch
covers an area this by this, an inch covers and area
this by this. And applicators have been desi gned
t hat di spense given anounts, so that's not -- that's
technically not very conpl ex.

| think the issue that I'mhung up on
here is the concentration versus anmount. And I
agree with Dr. Miustoe, | don't think -- | don't
think that question has been answered, unless it's
about to be right now

Dr. Coelln.

MB. CCELLN  Wiat | think we have is
sonme additional information related to the anount
applied, and that it's lack of -- yeah, in 002, and
how that related to outcone.

What you see here is the mcrograns
of becaplermn applied per centineter squared of

ul cer area, for the study DBFT-002. And it shows



that the anount of the actual becaplermn applied to
the ulcer is conparable for the efficacy outcone.

Jan, do you want to say sonet hi ng?

M5. SMELL: Actually, we |ooked at
this in several ways. This graph takes into account
just the baseline ulcer area. The graph that I
showed during ny presentation took into account the
ul cer area at every visit, and how the m crograns
per centimeter squared per ul cer area conpared.

And if you put up slide No. 16, |
believe 16 will al so show percent conpliance, again
simlar to what | showed in ny presentation. Nunber
16; slide 16 in the backups, please.

What this is, again, is the DBFT-002
study. There was concern that perhaps too nuch drug
application affected the efficacy outcones. That
was K Ckay.

DBFT-002, and this is again percent
conpl i ance, which took into account what was
prescribed over what -- what was used over what was
prescribed. Ckay? And we went and cal cul at ed back
to that. Even though they didn't neasure in this
study, we did our calcul ations based on what woul d
have happened if they had neasur ed.

Here you see percentage of ul cers



heal ed on the Y-axis, and this X-axis is the
conpl i ance percentage. Here would be the zero to
100 percent conpliance. And again, we don't take
into account waste. And you see that even up to
1500 percent conpliance, for this study you still
get efficacy with the becapl ermn gel

MR MQGJRE |'mnot understanding
that slide.

M. SMELL: Ckay.

MR MQGQIRE Are you telling ne that
if you don't use the -- that if you don't use the
drug, you get 50 percent heal ed?

MB. CCELLN:.  No; what it says is that
as long as you cover the surface of the ulcer with
the gel, that you get efficacy. And the reason we
say the concentration is the rel ati onshi p, because
it's the concentration of the gel that neets the
wound' s surface.

MR MQIRE | guess | didn't get
the definition of "conpliance."

M. SMELL: "Conpliance" is the
percentage -- is the anmount of drug used over the
amount of drug that woul d have been prescribed for
that ul cer area, tinmes 100.

M5. CCELLN:  And the prescribed



amount here is the calculation that was used in the
first three studies, so it was based on the | ength
times wi dth neasurenent at each visit.

MR C MLLER Those people on the
right participated, in that they believed that nore
is better.

M5. SMELL: Yes, but as you sawin
ny presentation slide, even when they cal cul ated the
dose and had it prescribed in, you know, partia
centineter, centineter of gel that was to be used,
they still had a very w de range of how nmuch they
actually put on their ulcer.

MR RCSENBERG It |ooks |ike those
that used 200 to 300, you know, dropped down to
pl acebo | evel s.

MR MGIRE Ckay, let's get things
in order.

M5. SMELL: There's nine patients --

MR MQGQJIRE | have a question over
here fromDr. Thonas.

MR THOVAS. Well, just a comment to
say that | think that if the concentration is
inportant, then | would strongly urge you to put
sonme dosi ng schedules into the |abeling. Because in

practical terns in the field, people are going to



use big squirts of this stuff, thinking that using
nore of it is going to be hel pful.

So | would think that if we can get
by with less in terns of anmount, and there's no
change in efficacy, which you seemto show, although
' mnot convinced, then | would -- | would strongly
urge you to put sonme guideline in there that says it
just has to be covered.

MR MGIRE Dr. Lavin, you had a
qguestion? D d not have a question.

Dr. Margolis, and then back to Dr.
Rosenber g.

MR MARGOLIS: You need to show data
from Study 002 where standard care and agent had the
sane effect.

M5. SMELL: Yes, we can show you the
ot her individual studies.

MR MARQOLIS: But with naybe nore --

M5. SMELL: But they're basically
the sanme, that it's not the amount of gel that's
applied, but it's the actual concentration. In this
case we've already chosen the .01 percent, the 100
m cr ogr am

MR MGIJRE Could you go back, I

think to the slide that Dr. Coell n had on, that had



the anounts, the inprovenent on the ordinate and the
anmounts across the abscissa? | think it's a slide.

M5. OCELLN  45.

MR MGIRE e slide ago, two
sl i des ago.

MR RCSENBERG It's a projection.
That's it, no?

M5. SMELL: This is calculating the
actual amount of drug substance.

MR MGQJIRE No; it's the one before
t hat .

M5. CCELLN  Laurie, can you put the
slide on, slide 167

MR MGJRE Yeah; take the overhead
of f.

Ckay, now, | don't see a trend.

M. SMELL: That's the point.

M5. CCELLN.  Yeah, that's why we
don't think it needs to be neasured, because --

MB. SMELL: There is no trend. Wat
this says is that as |ong as you cover the surface
of the ulcer with a |ayer of gel, that you get
what ever efficacy you' re going to get for that
ulcer. And it's not the thickness of the |ayer or

thinness of the layer, it's just the fact that you



have the ul cer surface covered.

It's really the concentration at that
surface level of the ulcer that gives the efficacy.
No matter how much becaplermn or gel you pile on
top of it, it's the activity at the surface |ayer,
based on concentration, that nmatters.

MR MQGQIRE D. Rosenberg?

MR RCSENBERG | just -- again, it
| ooks like -- if the 100 is what you want in terns
of mcrogramor whatever, that 2- to 300 isn't very
different when one is using topical products. The
one right after the --

M5. SMELL: R ght. There are nine
that --

MR RCSENBERG No; the next one.
The next one. That |evel of percent healing is no
better than you get with standard care or placebo,
and that's not very nuch nore than the other. You
know, it seens that we picked sone bars to consi der
true and others we are willing to disregard in this
study. | don't know how we deci de.

M5. SMELL: Keep in mnd that the
ends here are very snmall down here at this range,
and you have to wonder if this is underdosing

because of mssed doses. And it's this group in



here, that have the higher ends, that you need to
| ook at .

MR ROSENBERG That isn't --

MR MGIRE D. Margolis, did you
have a questi on?

MR MARQOLIS: No, it's just -- you
just said it's no better than placebo, and that was
the result of that trial

M5. SMELL: In this specific trial.

MR MARQOLIS: But nmaybe if you show
001 or maybe K --

M. SMELL: Ckay.

MR MARQOLIS: And then people won't
argue about it being effective for people --

MB. SMELL: W can look at 45 -- 43.

MR MARALIS: -- because it was, in
this trial.

MR ROSENBERG It's no better than

pl acebo.

=

MARACLIS: In this trial.

=

ROSENBERG In this trial.

MR MARGOLIS: But in the others it
m ght have been.

MR MGQJIRE That's correct. The F

and the -- the F and the Ktrials, please.



MB. CCELLN Can we have slide 17?

MR MQIRE D. Mstoe?

MR MJISTCE: Yeah, | would just say
that | still find -- | can accept that in your 800
patients you have an aggregate that showed that you
have a wound-healing effect. But you can't --
you' ve got 125 patients in 002 where you were at a
100 mcrogramdose, and you didn't have an effect.
So how can you cone back and say that the
concentration is critical? | just -- your data
doesn't support that, that 100 m crogramdose is
critical -- that the concentration is critical.

And so | think that gets back to the
point that you' d like to have it that the dosing --
that the patient can put on any dose, and it's going
to work. And | would say that you haven't -- what
you really have to cone back, | think, and say, is,
the patient has to be extrenely careful in how nuch
they put on, or otherwise it's going to be used in
an indi scrimnate fashion.

M5. SMELL: Keep in mnd what we are
requesting is that the |ayer be the thickness of a
dine, which is approxinmately one mllineter.

MR MQGQJIRE Dr. Lipsky?

MR LIPSKY: Can we clarify a couple



of things for nme, please? ne is, as | understand
it, the way the patients were instructed during the
trials was the thinness or thickness of a dine. So
if we're going to be consistent, as we're asking the
sponsor to be consistent, shouldn't we ask themto

| abel it the sane way they did the study?

MR EAGQSTEIN Can | clarify that?

M. CCELLN | can clarify that. 1In
the first three studies we used a cal cul ation that
was designed to deliver a mllineter of thickness,
which is why in the 002 Study we used the descri ptor
"thickness of a dine," since a dine is approxi nmately
a mllimeter thick.

| also think Dr. Eaglstein had sone
coments that he wanted to nake.

MR LAVIN Yeah; can | just ask one
nmore question, which is a pragnmatic one? Howis
this physically put on? Is it put on the finger,
and then fromthe finger to the wound? O is it --
is the applicator directly touching the wound?

M5. SMELL: No, the instructions
were that there should be either a gloved fingertinp,
gauze, cotton swab, or a tongue depressor that was
used to receive the gel fromthe tube and then to

spread it onto the wound with that.



MR LAVIN Wll, froman effective
control point of view, I'"'mglad to hear that.

G herwi se, you' d have to get into instructing the
patients to wash -- or whoever to puts it on, their
caregivers, to wash their hands prior to putting it
on.

M5. SMELL: W do that as well.

MR LAMIN But if it's going to go
on gauze, you're going to use a whole | ot nore of
this product than if it goes on, say, a tongue
depressor, which is non-porous.

MR MQIRE WIlIl, w have a -- we
have a problemhere with the dosing, in that we're
trying to -- we're trying to extract sone data out
of atrial that showed no difference between agent
and vehicle. And | don't see howyou -- | don't see
how you can do that.

Dr. Eaglstein, help us out.

MR EAGQSTEIN | don't knowif | can
help on -- there is the question of "Could there be
too much?" And | guess if you feel that the data
shows that, maybe the dine, the dine size, the
dime-thin layer would still give an end point.

But | did want to nention that

actually in dermatol ogy or in topical therapy, we do



find this sanme thing all the tinme, like with topical
steroids. W don't think it's how nuch you put on,
but how concentrated and how active that nol ecul e

is. O wth fluorouracil, we find that one and 5
percent topical had the sane effect. | nean, it
isn't so different than what we see with the
topicals. Antifungals aren't nore effective if you
put themon thirty tines a day. |If you see what |I'm
trying to say, there is --

There is, at least it seens to ne,
clinical and biol ogic precedent for the concept that
probably what counts is the concentration of the
formulation at the interface between the tissue and
the material .

MR MQGJIRE Yeah, Dr. Eaglstein,
you and | use the sane drugs, and we probably use
themvery nuch the sanme way. M/ point is that I
don't see how we can extract that concl usion from
this study, in which --

M5. CCELLN. W have data fromthe
case study, if you d like to see that.

MR MQIRE -- in which there was
no separation of vehicle frombecapl ermn.

MR EAGSTEIN You nean n-027?

MR MGQIRE NO02, yeah.



MR EAGQSTEIN Rght. Ddn't you
show - -

M5. SMELL: But there were stil
peopl e who heal ed, and that's -- those were the
peopl e we were show ng, the percentages of healed in
each of those categories.

VW can | ook at the pivotal trial,
which we all agree showed efficacy. And you see
again, and this is percent conpliance again, that
anywhere from 100 conpliance all the way through to
1500 percent, or fifteen times prescribed anmount,
you still see consistent efficacy.

MR MGQIRE D. Thonmas?

MR THOVWAS. | want to do the sane --
say the sane thing you re saying, but | want to just
turn it around. Wen you specified in your trial
that you wanted this put on there the thickness of a
dine, this is what you got, a spread all the way
acr oss.

M. SMELL: This is calcul ated.

MR THOVAS. Wll, that even nakes
less sense. If they're trying to calculate it and
you're telling nme they got fifteen tines the dose,
then that's all the nore reason to put sone neasure

in. Wat I'mconcerned is that in the practica



worl d people are going to fill up a cavity with this
stuff. And | think there should be sone description
of how nmuch to use.

And | also agree with you that we
can't tell whether concentration or anmount is
inmportant, but that's all the nore reason for trying
to do sone neasurenent.

M. SMELL: Another point about this
is, this does not take into account any waste that
occurred when they transferred fromthe tube to the
wound. This is a safe product. And | think that
being a prescription product, that they nmay be |ess
likely to want to fill their wound |i ke any ot her
hydr ogel .

MR MGIRE Cay.

M5. SMELL: The other concern we
have is the anxiety that may be felt over the
appropriate measurenent bei ng obtai ned on any sort
of device to neasure.

MB. CCELLN.  And again, we agree that
there should be sone indication to the patient on
how much to apply; hence, the description of the
t hi ckness of a dine, 'cause it's sonething that nost
people in the United States will be able to

vi sual i ze.



MR MGIRE WIl, this nay be --
this may be trivial, but thereis -- there is a
Si | vadene culture out there that fills every
avai | abl e spot with Silvadene, and if they get their
hands on this product, they' |l just kill it with
this.

MR THOVWAS: You can't fill cavities
with this stuff.

MR MGIRE | think we're ready for
probably the last bit of discussion on this point.
How does the -- how does the Advisory Commttee
vot e?

"If becaplermn is approved, should
instructions for measure dosage based on ul cer area,
as was used in three of the efficacy trials, be
recommended in the |abel ?

"Pl ease discuss the possibility that
excessive admnistration of drug m ght di mnish
efficacy.

"If becaplermn is approved," and
this is the question, "If becaplermn is approved,
pl ease di scuss whet her there should be further post-
mar keti ng expl orati on of drug concentration, anount
applied to the ulcer, or other dose-rel ated issues,

such as schedul e. ™



What | think I'm-- 1 hope |I'm not
| eading the Coomttee, but what | hear -- what |
think I1"'mhearing fromthe Commttee is that you're
not satisfied that you have enough data that noves
you strictly toward a concentrati on of m crogram per
gramin the product, and that you would |ike to see
sone | abel -- some limts or some suggestions on the
anmount delivered to the ulcer.

MR F. MLLER Joe --

MR MGJRE Yes?

MR F. MLLER | would just like to
make a comment. In this popul ation, many of them
are not capable of putting nedication on. You know,
many of themcan't see adequately. And in our part
of the world, they -- a lot of themare very obese
and, you know, they can't get to the bottomof their
foot or to, you know, this part of the anatony. So
that if you don't have sonething that's very
specific, it's probably not going to get on anyway,
or maybe not adequately. But if you don't have
sonet hing very specific, it's even less likely to be
efficacious in that regard.

MR RCSENBERG Joe, the Aldara is
very successful, the little packets, one-tine use.

And they can be sized for different size ulcers -- |



nmean, that type of delivery.

MR MQIRE There are a lot of
technical ways to get around this. | don't think --
| don't think that's the issue.

Kurt, this question, this question 4,
is really phrased as a discussion, and you' ve heard
a |l ot of discussion.

MR STROMBERG | think if you'll
nmove up to the first question, that is what we seek.
You're voting on "If becaplermn is approved, should
instruction for neasured dosi ng based on ul cer area,
as was used in the three efficacy trials, be
recomended in the | abel ?"

MR MGIRE Cay. As | said,
bel i eve what |'mhearing fromthe Advisory Conmttee
is that there should be sonme recomrendati ons on the
amount delivered on an area basis. Al in favor of
what | attenpted to fornul ate?

M. BERGFELD. [1'd like to ask a
question. I'mnot sure that | could vote for that,
even though I think there should be a declaration or
clarification in the |labeling as to how nmuch shoul d
go on, but not specific to the size of the ulcer,

but to the thin layer that's been advocated by the

conpany.



MR STROMBERG The size of the ulcer
has been used to --

M5. BERGFELD: | can't hear you.

MR STROMBERG The size of the ulcer
has been used to determne an anount of gel given.

What is done is to nmeasure | ength by
wi dth, divide by four, run out a ribbon the Iength
of that in centinmeters, and then apply that to your
wound.

M. SMELL: The history of that
equation is that -- that length tinmes w dth, divided
by four, was devised so that a thickness of a dinme
layer, a mllineter layer, will be applied to the
wound. W& saw that even using that, we get the sane
amount of variability in the conpliance with that,
as we did in the "thickness of a dine" descriptive
instruction that was given in one study.

MB. CCELLN 1'd like to further --

MR MGQJIRE | think -- | think what
' mhearing fromnenbers of the Conmttee is that
"t hi ckness of a dine" neans sonething to you and it
means sonething to ne; it may be | ess meani ngful to
a patient. And "the length of a ribbon based upon
the ulcer area” mght be -- mght be nore [imting.

Dr. Coelln, you had -- you wanted to



hel p?

MB. CCELLN  Yes. W at we would Iike
to suggest as perhaps an alternate is that within
the | abeling we could al so include a statenent that
woul d be clear that nore gel is not necessarily
better, or is not better, does not inprove the
adequacy of the product, so patients will know not
to gob this stuff on.

MR STROMBERG | think the history
of wound healing is replete with inprecise
approaches to the problem | think we conpound that
if we don't attenpt to be as quantitative as
possible, and followthe results of the first three
trials.

MR MQIRE D. Mstoe?

MR MJISTCE: Yeah, | would just say
to the conpany, perhaps you can cone up with a -- |
agree that this "length tines wi dth divided by four”
sounds cunbersone. | would chal |l enge you to come up
with either a better delivery systemor better
met hod of quantification. But "mllineter,"
"thickness of a dine," we're saying is not adequate.

MR LAMIN Could you just --

MR STROMBERG | woul d have "the

length times width," and put in parentheses, "or



approxi mately the thinness of a dine" for those who
-- | nean, it just seens like it gives a sinpler
definition and gives the sane infornation, according
to what the conpany has found.

MR MQJIRE You know, | think what
|'mhearing is that people want sone limts nmade on
the amount to be delivered, and "thickness of a
dine," if you re, you know, in Pennsylvania where it
gets dark early and you can't see your feet and it's
cold and -- | don't know, | think it just ought to
be squeezed out and put on. | don't know

I think we've spent a lot of tine on
this. D. WIson?

MR WLSON Yeah, | just had a
question. What is the theoretical basis for why
nmore mght be less effective? | guess | just don't
-- is that oxygen deprivation or sonething? | just
don't understand the theoretical basis for why nore
woul d be |l ess effective, since we're nmaking such a
big deal of this.

MR MGQIRE Well, no; | raised it
as a -- | raised it as a question because, you know,
there are biol ogi cal exanpl es where an agoni st
doesn't -- is not an agoni st beyond certain

concentrations. And Dr. Mustoe cited experience



wi th cytokines and growth factors.
And | think that's probably not the
case here. | think we're -- | think we're

attenpting to control the anount that's used per

ulcer for other reasons. | don't think anyone has
the -- has the notion that it's toxic or acting
adversel y.

MR WLSON Wll, the way it's
stated in the question, the basis for this is
because, No. 3, the first three trials used a
speci fic anount based on ul cer size, and then the
third one used just the -- the last one used the
dine anal ogy. And that was | ess efficacious than
the first three, so that was the basis of the -- of
this question. So I'minplying fromthat that there
was concern by the FDA that the |ast one, which
actual |y ended up using nore drug, was sonehow | ess
efficacious. Aml correct?

MR MARZELLA: That was the
observation, that if one | ooks at the 100 m crogram
per gram formul ati on, phenonenol ogically j ust
| ooki ng at nunbers, that there is an increase in
use, so that by the tinme that one reaches the 002
Trial, 800 -- 800 percent nore drug was used, and

there was progressively less efficacy. But that's



-- we're enphasizing also that's just an
observati on.

And I'd like to echo the fact that
given the fact there's so nmany uncertainties, that
it would be appropriate to include instructions on
measured dosing, as was done in the three trials
where efficacy was denonstrat ed.

MR MGAQIRE Tom I|'ve talked a lot.
Wul d you like to phrase the question? | nean,
pl ease will you phrase the question? That's what |
mean.

(Laughter.)

MR MJISTCE: Should the drug dose be
measured in a quantifiable fashion, or should there
sinply be a descriptive term that it should be
applied the thickness of a dine?

MR MGQIRE Cay, let's put it in
the formof a yes/no, yes/no question. Ch, just all
in favor of the fornmer.

MR MISTCE: Yeah, all in favor of
t he forner.

MGJ RE W can have the vote.
HASH MOTOQ What is the former?

MAJRE The forner is, Ken --

2 d 3 D

MJSTCE: That it's a -- that it's



a quantifiabl e measurenent, versus a descriptive
termof "thickness of a dine."

MR MQJIRE "Length of ribbon"
sonehow rel ated to area of ul cer.

Al in favor?

(Menbers voted.)

N ne. Ckay. N ne.

Al in favor of using sone
descriptive technique, "thickness of a dine,"
pfenni g, mark?

MR RCBENBERG Has any research been
done with small focus groups to see if people can
deliver it the thickness of a dinme? It's the thing
conpanies do all the tine about color of their | abel
or --

MR MQGJRE The conpany's over
there. But let's vote on the application based on
sone ot her description, "thinness of a dine," for
exanple. Wwo's in favor of that?

(Menbers voted.)

Six. Ckay.

MR C MLLER At the risk of
extending this conversation, | was thinking about --
how about one half of four thirds, pi r2, or t2?

(Laughter.)



M5. COHEN I'Il vote for that.

MR MGIRE Ckay. You know, | nay
just turn this over to you.

Dr. Mller?

MR F. MLLER Can | ask one
question of the sponsor?

In the studies the patients applied
their own nedication, did they not? And was that a
difficult task? Wat happened?

M5. SMELL: W had a mxture. There
were sone patients that required a caretaker to do
that or a nurse to do that. So those who were abl e,
did. These were all outpatients, obviously. And
t hose who could not, just |ike any other dressing, a
caretaker did it.

MR F. MLLER D d the caretaker
patients overall do better than the self-nedicated?
You know, overall -- because this would apply to all
the care of the ulcer. Do you have that data?

M. SMELL: W don't have that data.
VW didn't collect that information.

MR F. MLLER Yeah. That would be
interesting to see, because conpliance wuld be a
maj or factor in all aspects of wound care.

MR MGIRE That's a very good



poi nt .

Ckay, I'mgoing to read the | ast
guestion, which is about a quarter of a page:

"Safety of drug product. Becaplermn
is manufactured as a preserved multi-use | ow
bi oburden product, wi th the absence of specifiable
obj ectionabl e mcrobes. Several types of data
support the mcrobial safety of this product:

"Cne, no differential incidence in
infection-rel ated adverse events was observed in
clinical trials between product, placebo, or
standard care arns.

"Two, no bacteria, fungi, or yeast
have yet been detected in tubes of the finished
product using the mcrobial limts test. Limt of
detection is 10 colony-formng units per gramof gel
pr oduct .

"Three, the preservative systemis
bactericidal and fungicidal, and the preservative
ef fectiveness test which challenges the product with
i ndi vidual mcrobes of 105, each per gram of
product. Lower extremty diabetic ulcers are
inherently mcrobially contamnated, and are
considered to be in bacterial balance even if they

contain up to 105 CFU per gram of wound tissue.



"Becaplermn is not systemcally
bi oavail able. The drug is well tolerated.
Theoretical concerns raised by the biology of PDG-
-- 1.e., increased vascul ar events or neopl asia" --
"neopl asns have not been observed. Product
di scontinuations, infectious adverse effects,
tunorgeni city, cardiovascul ar probl ens, and deat hs
were simlar between standard care, vehicle, and
product treatmnment arns.

"The vehicle al one did not adversely
affect healing, but in fact, outperformnmed standard
care. The serious or clinically significant adverse
effects have been observed thus far and no" -- that
should be "No serious or clinically significantly
adverse effects have been observed thus far in
subjects treated with becapl ermn.

"The question is, considering the
i nformation above, does the Commttee concur that
becapl erm n has been adequately denonstrated to be
safe for its intended use?"

D scussi on?

MR RCSENBERG Call the question.

MR MGIJRE You nean you don't want
to discuss this, BIl?

MR RCSENBERG No; | want to vote.



MR MGIRE Ckay, let's have the
question. Wwo thinks it's safe?

(Menbers voted.)

Ckay. Ms. Rley is going to read the

votes into the record for the transcription. Tracy,

just a mnute. Ckay, it's yours.
M5. RLEY: Ckay. A recap on the

scores for the record:

Question 2(b), there were el even yes

and four no.
3(a) was deferred to get data on
wound | ocati on.
3(b) is thirteen yes, two abstain.
4(a), thirteen yes, two abstain.

4(b), nine yes, siXx no.

And on Question 5, fifteen yes, zero

no.

MR MAQJIRE I'dliketo-- 1"dlike

to thank the audi ence for your patience.

And is there word fromthe Agency?

M5. VEISS: | very nmuch appreciate
all the hel pful advice and discussion that we had
t oday.

Ve didn't really follow up wth

Question 4(b), which was basically should further



expl oration be done in post-narketing. 1|s that --
is it reasonable to assune that that is sonething we
shoul d be di scussi ng?

MR MQJIRE That was inplied, yeah.

M5. VEISS: And the second thing,
which will be very quick: there was a |ot of
di scussion earlier on about concerns about the fact
that there nmay be a ot of use in hands other than
experts hands, such as we'd seen with Dr. Steed in
his studies. Wuld -- should the |labeling -- and
we' ve had experience doing this before with other
types of products, such as antineoplastic products.

Wuld it be adequate for the
Commttee, for labeling, to recommend that this type
of product be used with peopl e experienced i n wound
care, or people such as dernatol ogi sts and vascul ar
surgeons, sonme warning to that effect in the
| abeling? |Is that what the Coonmttee thinks would
be useful to try to help ensure that this is going
to be used in the appropriate hands?

MR MGJIRE | don't think issues of
ri sk were brought up today.

M. VEISS: Not risk, but just
optimzation of -- optimzation of the healing, or

use of this product for best efficacy.



M5. COHEN Are you saying that the

consuner would be unable to do it after you --

M5. VEISS. No; interns of -- in
terns of prescribing, in terns of person who's -- a
person who's prescribing the nmedication, | think is

the question, in terns of the issues |ike the things
we tal ked to you before, the proper debridenent,
infection control, assessnent of the wound.

MR MGJIRE It sounds to ne |ike
the indications are going to be very narrowy
defined, fromwhat we've heard today.

M5. COHEN This isn't an OIC drug,
so | don't understand your question.

MR MAIRE Ms. Cohen, | mssed

M. COHEN | mssed it too, but |
think it's just been explained. You nmean the
specialty of the physician? |s that what you're
sayi ng?

M5. VWEISS: Yes.

MB. COHEN Lots of | uck.

MR MGIRE Cay. Wll, Ms. Cohen
had the | ast word.

Thanks again for your participation.

It's been a big neeting. And we'll see each ot her



at 8:30 tonorrow nor ni ng.
(Wrereupon, at 4:14 p.m the neeting

was adj our ned.)



